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NAS5-98069
Modification No. 1
Page 2 of 2

1. In Clause H.6, increase the funding by $13,000,000 to $14,000,000. The period of
allotment extends from the effective date of the contract through April 28, 1998 per the
Contractor’s correspondence dated February 13, 1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-52415A
JON: 415-616-41-81-87
APP: 808/90110(98)
BLIL: A701

OC: 41-2550

AMT: $13,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NAS5-98069

MODIFICATION NO. 1
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructionts on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting” of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively. '

€. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $14,000,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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SECTION H OF NAS5-98069

MODIFICATION NO. 1
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time

allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) @) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until April 28, 1998.

2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

3) (1) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4)  If after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 2
Page 2 of 2

1. In Clause C.2, task assignments will be issued on GSFC Form 18-45 or other
appropriate form. :

2. Replace page 31 of the contract with the replacement page included with this
modification.

END OF MODIFICATION




SECTION C OF NAS5-98069
MODIFICATION NO. 2
DESCRIPTION/SPECIFICATIONS/WORK STATEMENT
The contract price (to be added to Clause B.2) is hereby adjusted:
FROM: $0 BY: $ TO: $

The remaining direct labor hours are as follows:

 FROM: 200,000 BY: TO:

2. Task Assignments and Reports

Task assignments will be issued unilaterally by the Contracting Officer to the Contractor
designating the tasks to be performed, the schedule of performance, and any materials, travel, etc.,
known to be required. Such assignments will be issued on GSFC Form 18-45 “Task Assignment”
or other appropriate form. Task assignments will be numbered consecutively. Task assignments
may be modified by issuance of a subsequent form which cites the existing task assignment
number followed by an alpha designation indicating the applicable revision sequence.

For each task assignment, the Contractor shall submit a one time Contractor Task Report. This
report is the Contractor’s resources plan for accomplishing the work described in each task
assignment and shall be submitted within 10 calendar days, or a different time frame if acceptable
by the Contracting Officer, after issuance of each task assignment. The Contractor shall
commence work on the task assignment upon receiving written authorization from the
Contracting Officer which will occur after an agreement of all costs is reached as described in the
CTR.

The task report shall be the Contractor’s overall estimate for the completion of the task
assignment and shall include the following:

a. Date of task assignment;

b. Direct labor hours (including overtime), by month, price per hours;

c. Detailed travel and matenal estimates;

d. Price associated with subcontractors reflecting the above information;

e. A technical summary of the Contractor’s understanding of the task; and

f. Any information found to be pertinent, such as interdivisional purchases, consultants, etc.

If during performance of the task, the Contractor has reason to believe that the estimate of hours
will be exceeded, the Contractor shall notify the Contracting Officer, giving a revised estimate of
the total hours required to complete the task. In any event, when the Contractor has expended 85
percent of the estimated hours of a task, the Contractor shall notify the Contracting Officer as to
whether the task can be completed within the presently estimated hours. In no case shall the
Contractor exceed the estimated hours without the Contracting Officer’s prior written approval.
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NAS5-98069
Modification No. 3
Page 2 of 2

1. In Clause B.5, PERFORMANCE BASED PAYMENTS, replace payments N37 and
N38 with the following:

N37 EDDS Critical Design Review $2,000,000  5/13/98
N37A EDDS Hardware/Software Interface Review ~ $3,500,000  4/13/98
N38 EDDS Acceptance $ 500,000 7/28/98

2. In Attachment A, Statement of Work, replace paragraphs 1.3.1 Electronic Data
Distribution System (EDDS) and 1.3.1.1 EDDS Implementation Plan in their entirety to
reflect the changes to the EDDS schedule.

3. In Attachment I, Program Review Requirements, replace paragraph 1.7 Electronic
Data Distribution Review in its entirety to reflect changes in the EDDS Critical Design
Review.

4. In Attachment K, Performance Based Payments Completion Criteria, add the
following: '

N37A. EDDS Hardware/Software HSC Proposed Criteria 1
Interface Review Attachment K

5. Replace contract pages with the enclosed revised pages as follows:

Replace pages 13 and 14 of the contract.
Replace pages 6 and 7 of Attachment A, Statement of Work.
Replace pages 9 and 10 of Attachment I, Program Review Requirements.

Replace page 2 of Attachment K, Performance Based Payments Completion
Criteria.

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with CCR # 4018.

END OF MODIFICATION
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SECTION B OF NAS5-98069

MODIFICATION NO. 3

SUPPLIES OR SERVICES AND PRICES/COSTS

Launch Vehicle Pre-Ship Review
Booster on Stand (BOS) Review
Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/

Mission Unique Critical Design Review
)

Launch Vehicle Component/

System Design Review

(Major Mods only) (PDR Level)

Launch Vehicle Component/
System Design Review
(Major Mods only) (CDR Level)

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Electronic Data Distribution System

N37.

N37A

N38.
System Events

N39.

EDDS Critical Design Review
EDDS Hardware/Software Interface Review

EDDS Acceptance

Spacecraft Engineering Handover

13

$7,500,000

$3,000,000

$7,000,000 -

$1,000,000

$3,500,000

$3,000,000
$3,000,000

$3,000,000
$2,500,000
$7,000,000
$2,000,000

$3,500,000

$ 500,000

$8,000,000

4/6/01
6/29/01
9/20/01

7/2/98

4/1/99

1/10/00

6/16/00

8/15/01
9/10/01
10/1/01
5/13/98

4/13/98

7/28/98

10/31/01
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SECTION B OF NAS5-98069

MODIFICATION NO. 3

SUPPLIES OR SERVICES AND PRICES/COSTS

Final On-orbit Acceptance

Contractor Defined Milestones

N41.

N42.

N43.

N44.

N45.

N4e6.

N48.

N49.

N50.

NSI1.

NS52.

NS53.

N54.

NS5S.

N47.

GOES N and O Team Kickoff

Contract Award to Panametrics for SEM -
Instruments

Deliver Engineering Communications

 Model Data

S/C Emulator & PES PDR
Gate 3 - GOES Bus Layout Complete

Gate 5 - GOES Antenna Design
Complete

Deliver GOES N SXI to Spacecraft
Mechanical Interface

GTACS/NTACTS Proof-of-Concept Demo

Gate 4 - GOES Payload Layout
Complete

Communication Subsystem CDR

Deliver Imager/Sounder S/C Emulator
Elements

Version Description Document - Build 4

Performance Evaluation System
Delivery

Deliver Flight Communications
Model Data

Gate 7 - Start Bus Integration
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$5,500,000
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$3,500,000
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$3,000,000
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10/7/98

11/3/98
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12/23/98
1/8/99

2/15/99

2/19/99

3/10/99

6/17/99

6/18/99

7/30/99
9/8/99

11/25/99



Attachment A
S-415.23 (82697

1.2 Resource Ménagement

The spacecraft contractor shall establish, implement, and maintain a comprehensive resource management
system for planning, authorizing, and controlling the total resources effort for each task and for providing

tir_nely and adequate visibility into manpower and schedule performance. The system shall be consistent
with the spacecraft contractor’s standards. '

The spacecraft contractor shalj provide the necessary resources for monitoring,"controlling. executing. and
administering the GOES N-Q contract and subcontracts to ensure compliance with all contractual
requirements.

1.3 Documentation Management

(CSClIs) in accordance with CDRL PM-1.3-05.

The spacecraft contractor shall prepare and provide all documentation in accordance with the CDRL for
the GOES N-Q Program, S-415-26.

1.3.1 Electronic Data Distribution System (EDDS)

The spacecraft contractor shall provide an EDDS capable of providing government and authorized
contractor personnel access to CDRLs, spacecraft level (including integrated instrument) raw test data, and




Attachment A
S-415-23 (8/26/97)
ification 3

other documentation. The system shall be operational within six months after contract award, and shall |
incorporate the minimum features described below:

1. Password protected so that only authorized personnel can access document items.

2. Implemented on a Unix or Windows NT operating system platform for support software availability,
ease of upgrade, and security features. ’

Provide virus and macro virus protection as well as back-up capabilities.

Reliable or redundant enough to provide an operational availability of 0.95 (i.e.. hardware/software

shall be available 95% of the time).

Provide access to documentation in Adobe Portable Documentation Format (PDF).

Provide a search engine for document access,

Accessible via Internet F TP, hypertext transfer protocol (HTTP) or equivalent.

Permit documents to be downloaded to local machines for viewing and printing.

- Allow documents to be viewed (browsed) without being downloaded.

0. Provide a shareware PDF viewer for download,

1. Provide any necessary EDDS hardware/software needed for use at GSFC.

Now sw

—-—\D 00

The spacecraft contractor shal] provide a Critical Design Review (CDR) as defined in section 1.1, and an
Acceptance Test plan and procedure for the EDDS. In addition, the spacecraft contractor shall provide the
necessary documentation that can be used to instruct data users on the proper use of the system.

1.3.1.1 EDDS Implementation Plan

Implementation of the EDDS plan shall be as follows:

1. During the initial six months of the contract, while the EDDS is‘being configured. distribution of
documents shall be accomplished in a manner mutually acceptable to GSFC and the spacecraft
contractor.
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delivery in the CDRL. All CDRL items delivered during the initial six-month period described |







S-415-27. ATTACHMENT ] August 26. 199~
Modification 3

alternatives and supporting trade studies shall be presented for discussion. Perform nce and schedule
risk areas and “tall poles™ shall also be discussed and workarounds proposed.

1.6.3 Spacecraft Emulator and INR PES Preliminary Design Review - The PDR shall describe the
overall Spacecraft Emulator and INR PES design, detailing the purpose and function of each element
and its internal and external interfaces. It shall also describe the architecture of each element. present a
detailed software design, and a detailed hardware design showing the alternatives examined. The
hardware design shall also provide estimates of space, electrical power, and environmental requirements.
The PDR shall also present the spacecraft contractor’s test program plan. '

'1.6.4 Spacecraft Emulator and INR PES Critical Design Review - The CDR shall present the
‘contractor’s final detailed system, software, and hardware design, addressing all comments and concerns
arising at the PDR. Final calculations shall be provided for system performance, space, power, and
environmental requirements. Draft test plans shall also be provided.

1.6.5 Spacecraft Emulator and INR PES Final Acceptance Review - The F inal Acceptance Review
shall present the results of the Post-Shipment Verification Test and F inal Acceptance Test and shall
demonstrate that all identified discrepancies have been corrected.

1.7 Electronic Data Distribution Review

The spacecraft contractor shail provide a CDR for the EDDS. This review will be chaired by NASA.
Scheduling of this review shall be coordinated with the NASA GOES Project Office. The spacecraft

1.8 Launch Related Reviews
1.8.1 General - The spacecraft contractor shall ensure a DRP of launch related reviews indicated
below. These reviews will be chaired by NASA. Scheduling of these reviews shall be coordinated with
the NASA GOES Project Office.

Mission Integration Reviews:

a. Mission Integration Program Kickoff Review
b.  Final Loads Verification Review




§-415-27, ATTACHMENT 1. August 26. 199~
Launch Vehicle:

Launch Vehicle Requirements Review (LVRR)

Launch Vehicle Pre-Installation Review (major components)

Launch Vehicle Design Certification Review (LVDCR)

Launch Vehicle Pre-ship Review

Booster on Stand Review

Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/Mission Unique PDR

Launch Vehicle Mission Peculiar/Mission Unique CDR ,
Launch Vehicle Component/System Design Review (major mods only)

T m@ e an

Integrated Spacecraft/Launch Vehicle:

. External Independent Readiness Review

m. Senior NASA Management Mission Readiness Review
n. Launch Readiness Review.

The GOES-N DRP shall consist of all of the above reviews. The DRP for identical follow-on launch
vehicles shall only consist of the Mission Integration Program Kickoff Review, Final Loads Verification
Review, Launch Vehicle Pre-Installation Review, Launch Vehicle Pre-Ship Review, Booster on Stand
Review, EIRR, Pre-Payload Mate Review, Senior NASA Management MRR, and LRR. Reviews for
spacecraft and/or launch vehicle changes will be determined as described in the SOW, section 1.1.

1.8.2 Mission Integration Program Kickoff Review - The data requirements for the Mission
Integration Program Kickoff Review are described in the CDRL LV-3.8-07.

1.8.2.1 Criteria for Successful Completion - The criteria for successful completion of the Program
Kickoff Review are as follows:

a. A mission integration plan, demonstrating the spacecraft contractor’s management process for
the integration of the spacecraft with the proposed launch vehicle is provided.

b.  The mission integration interface controls and requirements have been described in sufficient
detail to ensure compatibility.

¢.  Task descriptions and schedules for major integration reviews have been developed.

d. Documentation requirements and release dates have been established and meet spacecraft and
launch vehicle schedule requirements.

¢. Integration working groups have been defined and put in place.

f. A decision process to be used for anomaly/problem resolution during the prelaunch and launch
phases has been developed and agreed to by the spacecraft and launch vehicle contractor.

10




Modification 3

N30.

Launch Vehicle Mission Peculiar/ S-415-27 1.8.10
Mission Unique Preliminary Design '
Review
N31. Launch Vehicle Mission Peculiar/ S-415-27 1.8.11
Mission Unique Critical Design
Review
N32. Launch Vehicle Component/System S-415-27 1.8.12
Design Review (Major Mods only)
(PDR Level) ‘
N33. Launch Vehicle Component/System S-415-27 1.8.12
Design Review (Major Mods only)
(CDR Level)
N34. External Independent Readiness S-415-27 1.8.13
Review . -
N35. Senior NASA Management \ S-415-27 - 1.8.14
_ Mission Readiness Review ‘
N36. Launch Readiness Review S-415-27 1.8.15
Electronic Data Distribution System ’
N37. EDDS Critical Design Review S-415-27 1.7
N37A | EDDS Hardware/Software Interface HSC Proposed Criteria
Review Attachment K 1
N38. EDDS Acceptance S-415-23 1.3.1
System Events
N39. | Spacecraft Engineering Handover S-415-27 1.3
N40. | Final Acceptance Contract Clause B.7
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NASS-98069
Modification No. 4
Page 2 of 2

1. In Clause H.6, increase the funding by $16,000,000 to $30,000,000. The period of
allotment extends from the effective date of the contract through September 30, 1998 per
the Contractor’s correspondence dated April 27, 1998.

Block 12 Accounting and Appropriation Data:

PCN: 415-52436A
JON: 415-616-41-81-87
APP: 808/90110(98)
BLL: A701

OC: 41-2550

AMT: $16,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NASS5-98069

MODIFICATION NO. 4
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

~ (b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractbr more than the amount from time to time

allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (1)  Ttis contemplated that funds presently allotted to this contract will cover
the work to be performed until September 30, 1998. '

(2)  If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

3) (i) The notice shall state the estimated date when the point referred to in ‘.
subparagraph (2) above will be reached and the estimated amount of additional funds required to

continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4)  If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NASS-98069
Modification No. 5
Page 2 of 2

1. In Attachment B, Performance Specification, of Clause J.1-LIST OF
ATTACHMENTS, add the frequency requirements, as specified in CCR 4020, to the end
of Table 10.2.1.6 :

2. Replace page 84 of Attachment B, Performance Specification, with the enclosed
revised page.

The estimated cost of this contract, and the funds allotted for the performance thereof,
shall not be deemed to be increased by this change order. Any claim for increased cost or
allotment of funds or othér equitable adjustment to the contract terms and conditions
resulting from this change must be asserted in accordance with the Changes Clause of the
contract. Until a modification is made as a result of such assertion, the contractor is not
obligated to continue performance or incur costs beyond the point established in the
Limitation of Funds clause. ’

END OF MODIFICATION




. | . , Modification Number: 5
Amendment 5 12/4/97 S$-415-22, Attachment B, August 26. 199~

Table 10.2.1.6 -
On-Orbit Communication Function Uplink and Downlink Center Frequencies

Function Uplink (MHz) Downlink (MHz)
PDR Transponder 2027.700 1685.700
WEFAX Transponder 2033.000 ' 1691.000
EMWIN Transponder’ Contractor Spec Contractor Spec‘
- DCPI Transponder: | ‘
DCPI Spare 2034.8875 ‘ 468.8125
DCPI East : 2034.9000 468.8250
DCPI West 20349125 468.8375
DCPR Transponder: ’
Domestic 401.900 . 1694.500
International 402.200 1694.800
SAR Transponder
Narrowband 406.025 - 1544.500
Wideband 406.050 1544.500
| Sensor Data -—-- 1676.000
MDL Data -—-- 1681.478

‘ '"The EWIN Uplink Frequency shall be between 2030.1 MHz and 2034.8 MHz and the downlink
frequency shall be between 1688.0 MHz and 1693.9 MHz The contractor may, if desired, use a translation
frequency other than that used for the PDR and WEFAX transponders.

10.2.1.7 AM/PM Conversion - The AM/PM conversion of any transmission channel shall not exceed
5° per dB.

10.2.1.8 Link BER Performance - Each communication subsystem function’s link performance shall
sustain the minimum digital transmission quality of Table 10.2.1.8-1 with global coverage and the
three minimum statistical link margins (see CCSDS Recommendations for Radio Frequency and
Modulation Systems, CCSDS 401) shown in Table 10.2.1.8-2 for all link parameters in Table 10.0.
The G/T parameters in Table 10.0 are for an earth edge station with a 0° elevation angle.

With the exception of the SAR channel, the spacecraft contractor shall determine the minimum
transmit EIRP of each commurication channel required to meet the link performance requirements of
this section when transmitting to an ea-th statior. at Earth edge (0° elevation angle). For each link, the
link design margins given in Table 10.2.1.8-2 shall include the contribution of all signal-to-noise
ratio, propagation, polarization, and sateilite channe} waveform distortion losses. A 0.5 dB pointing
loss shall be allowed for the Suitland PDR and MDL receive antennas since they have no autotrack
capability. The same pointing loss shall also be allowed for the CDAS 18-meter GOES antennas -
(transmit and receive) since they use step trackers.




SECTION H OF NASS-98069

MODIFICATION NO. 4
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washihgton, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardiess, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $30,000,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds -
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted: '
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NASS5-98069
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1. In Clause G.4—SECTION G CLAUSES INCORPORATED BY REFERENCE,
delete clause 18-52.245-70 ACQUISITION OF CENTRALLY REPORTABLE
EQUIPMENT (JUN 1997). |

2. In Clause J.1—LIST OF ATTACHMENTS, Attachment B, Performance
Specification, paragraph 8.4.5.1, change CEO to CEO1.

3. Replace the below listed contract pages with the enclosed revised pages:

Page 42 of the contract
Sections 8.2 through 8.4.5.3 of Attachment B Performance Specification

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with CCR # 4022.

END OF MODIFICATION




SECTION G OF NAS5-98069
MODIFICATON NO. 6
CONTRACT ADMINISTRATION DATA

G3  SUBMISSION OF INVOICES
Invoices for Performance Based Payments shall be prepared in accordance with Clause B 4.

Invoices for other services required shall be prepared in accordance with the Prompt Payment
clause of this contract and submitted to the Contracting Officer for approval.

(End of clause)
G.4 SECTION G CLAUSES INCORPORATED BY REFERENCE
(18-52.227-70) NEW TECHNOLOGY (JULY 1995)

(18- 52 245-73) FINANCIAL REPORTING OF NASA PROPERTY IN THE CUSTODY OF
CONTRACTORS (SEP 1996)

(End of By Reference Section)
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S§-415-22, Anachment B. Augusi 26, 199~
8.2 Magnetic Testing

The spacecraft shall undergo magnetic testing consisting of a permanent magnetic moment test and a stray
magnetic field measurement test. The permanent magnetic moment test shall provide an unbiased estimate
of the dipole moment of the unpowered spacecraft in the three coordinate axes which define the spacecraft

geometry. 'I'h? estimate shall be demonstrated to be repeatable (3 trials) to within the larger of 10% or }
ampere-meter- per axis,l peak-to-peak. .
The stray magnetic field measurement shall demonstrate at the system level that the magnetic field

measurement accuracy required (see section 9.1.1) will not be compromised by field changes associated
with any spacecraft operation. Spacecraft systems shall be operated during the test to evaluate magnetic

signatures associated with normal on-orbit operations, and to establish the magnitude of magnetic
signatures at the flight sensor position.

8.3 -10- esti

A series of end-to-end (ETE) compatibility tests shall be performed during the pre-launch period as
defined in SOW section 3.6.2.3. The components utilized for these tests shall be the spacecraft, the SOCC
and CDAS ground systems, and the GSFC/NOAA network elements. The ETE tests shall be designed to

demonstrate full operational capabilities for each phase of the GOES N-Q mission. The ETE tests shall be
conducted from the GOC by the mission operations team. '

8.4 Electromagnetic Compatibility Requirements

8.4.1 General Requirements - The general requirements for electromagnetic compatibility are as
follows:

1 The spacecraft and its elements shall not generate electromagnetic interference that could adversely
affect its own subsystems and components, contractor and GFE instruments, or the safety and
operation of the launch vehicle and launch site.

The spacecraft and its components shall not be susceptible to emissions that could adversely affect
their safety and performance. This applies whether the emissions are self-generated or emanate
from other sources, or whether they are intentional or unintentional.

The EMC test program is meant to uncover workmanship defects and unit-to-unit variations in
electromagnetic characteristics, as well as design flaws. The qualification and flight acceptance
EMC programs are the same.

4. The spacecraft and its components shall be compatible with the conducted and radiated EMI
performance of GFE instruments as described in their respective ICD or requirements document.
The requirements of this section apply to all continuous emissions. Transient or pulse type noise
shall be considered on a case-by-case basis. but shall not in any way detrimentally affect the normal
operation of the communications or telemetry and command subsystems, or the instruments.

(9]

(V3]

wh

The EMC test requirements herein, when performed as a set, are intended to provide an adequate
measure of hardware quality and workmanship. The tests are performed to fixed levels intended to
envelope those to be expected during a typical mission and also allow for some hardware degradation
during the mission.
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YOUR OFFER. I by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each telogram
ptter makes reference to the solicitation and this amendment, and is received prior to the opel pening hour and date specified.

CCOUNTING AND APPROPRIATION DATA (if required)
: BX B/NC: 427 N/A

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,

IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.0x)
() | A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:
X Clause 52.243-1 Changes Fixed Price—Alt. 11

d. OTHER (Specify type of modification and authority)

E. IMPORTANT: Contractor D is not, E is required to sign this document and return 4 copies 1o the issuing office. '

14. description of amendment/modification (Organized by UCF section headings, including solicitation/contract subject matier where feasible.)

This modification issues and definitizes Configuration Change Requests 4020, 4026, 4027, 4028, 4032, 4033,
4034, 4036, 4037, 4038, 4039, 4040, 4041, 4042, 4043, 4044, 4047, 4048, 4049, 4050 and 4053 at no
change to the contract price.

According lk’
Except as providéd herein, all terms and conditions of the document referenced in itern 8A or 10A, as heretofore changed, remains unchanged and in full force and effect.
15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
J. T. Felicita
Manager NAQE Cantracts Sandra Marshall
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED 168. UNlTEQ,.STATES OF AMERICA . . 16C. DATE SIGNED
R T A BY /4 i =

(ggnalure of person authonzed to sign) ,‘ b iy ’ (Signature of Contractihg Officer) P
N 7540-01-152-8070 30-105 STANDARD FORM 30 (Rev. 10-83)

PREVIOUS EDITION UNUSABLE . Prescribed by GSA




NAS5-98069
Modification No. 7
Page 2 of 3

1. In Clause B.S—EVENTS FOR PERFORMANCE BASED PAYMENTS change the
events and dates for event numbers N32, 022 and 023 to To Be Determined.

2. In Clause F.1—DELIVERY SCHEDULE change the delivery date for the SXI
spacecraft emulator elements to October 15, 1998.

3 In Clause J.1—LIST OF ATTACHMENTS make the enclosed changes to Attachment
A, Statement of Work, Attachment B, Performance Specification, Attachment G,
Contract Document Requirements List and Attachment H, List of Government Furnished

Property.
4. Replace the contract areaé'listed below with the enclosed revised pages:

Contract Schedule
Page 13
Page 17
Page 38

Attachment A, Statement of Work
Section 1.4
Section 3.3.11.1
Section 3.8.2.4.1

Attachment B, Performance Specification
Section 11.3.1.1
Section 10.10.18
Table 10.2.1.8-1
Section 10.2
Table 10.2.1.6
Section 10.2.1.8.1
Section 10.1.5
Section 9.4.3.2
Section 9.1.3.4
Section 9.1.3.7
Section 4.5




Q NAS5-98069
, Modification No. 7

Page 3 of 3

Attachment G, Contract Document Requirements List
Table 1
DID 1&T-3.4.4-02
DID 1&T-3.4.4-03 .
DID LV-3.8-03
DID LV-3.8-04 _
DID LV-3.8-05 .
DID LV-3.8-06
DID LV-3.8-09
DID LV-3.8-10
DID LV-3.8-11 .
DID LV-3.8-13
DID LV-3.8-14
DID LV-3.8-16

. DIDLV-3.8-20
DID LV-3.8-21
DID LV-3.8-24
DID PA-3.7.1-05
DID PM-1.3-03
DID SDA-3.2.4-01
DID SDA-3.2.9-01
DID SDA-3.2.12-09
DID SDA-3.2.12-10
DID SE-2.4-01
DID SE-2.4-02
DID SM-3.1.1-01
DID SM-3.1.1-02
DID SM-3.1.1-03
DID SDA-3.2.1-01

Attachmient H List of Government Furnished Property
Page 1

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

- END OF MODIFICATION




N27.

N28.

N29.

N30.

N31.

N32.

N33.

N34.

N35s.

N36.

MODIFICATION NO. 7

SECTION B OF NAS5-98069

SUPPLiES OR SERVICES AND PRICES/COSTS

Léunch Vehic1|e Pre-Ship Review
Booster on Stand (BOS) Review
Pre-Payload Mate Review
Launch Vehicle Mission Peculiar/
Mission Unique Preliminary

Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

TBD
Launch Vehicle Component/
System Design Review

(Major Mods only) (CDR Level)

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Electronic Data Distribution System

N37.

N37A

N38.
System Events

N39.

EDDS Critical Design Review
EDDS Hardware/Software Interface Review

EDDS Acceptance

Spacecraft Engineering Handover

13

$7,500,000

$3,000,000

" $7,000,000

$1,000,000

$3,500,000
$3,000,000

$3,000,000

$3,000,000
$2,500,000
$7,000,000
$2,000,000

$3,500,000

$ 500,000

$8,000,000

4/6/01
6/29/01
9/20/01

7/2/98

4/1/99

TBD

6/16/00

8/15/01
9/10/01

10/1/01
5/13/98

4/13/98

7/28/98

10/31/01




020.

- 021

022.

023.

024.

025.

026.
System Events
027.

028.

SECTION B OF NASS5-98069
MODIFICATION NO. 7

SUPPLIES OR SERVICES AND PRICES/COSTS

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

TBD

TBD

\

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Spacecraft Engineering Handover

Final On-orbit Acceptance

Contractor Defined Milestones

029.
030.
031.

032.

Gate 7 - Start Bus Integration
Gate 9 - Bus Complete
Gate 10 - Payload Complete

Bus & SEM Instruments Integration
& Test Complete

17

$2,500,000

$7,000,00Q

$1,500,000
$5,000,000
$3,750,000
$3',750,ooo
$3,000,000

$8,000,000

$4,500,000

$2,500,000
$2,000,000
$3,000,000

$2,500,000

4/9/01

10/8/01
TBD
TBD

2/12/03

3/10/03

3/31/03

4/30/03

9/26/03

2/11/00
8/24/00
1/16/01

1/16/01




SECTION F OF NAS5-98069
MODIFICATION NO. 7
 DELIVERIES OR PERFORMANCE

F.1  DELIVERY SCHEDULE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number

(CLIN)

1.

o

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model |

& Supporting Documentation

Software Development
& Validation Environment

Source & Executable
Flight Software Code

Emulators
S/C Emulators (1)
S/C Emulator Elements
for Imager/Sounder
S/C Emulator Elements
for SX1

INR Performance
Evaluation System

SXI to Spacecraft
Mechanical Interface
SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

38

Delivery Date

SOwW
Reference

End of GOES NPLT 3.6.4

GOES N L-3 mos.

GOES N L-3 mos.

GOES N L-3 mos.

GOES N L-16 mos.

June 1999

October 15, 1998

June 1999
Spacecraft CDR
+ 3 mos.
January 1999
September 1999

1 mo. after S/C

3.23.1

32,125

3.213&3.3.13
3213&3.3.13

3.2.13&33.13
Spec. 11.3.1.1
113.12&113.14
Spec. 11.3.1.5
3.2.16.1

3.3.16

Spec. 11.4
33.114

33114

3.3.6.1

Contractor Acceptance

of Flight Cells




R R

Instrument Simulators

Imager GOES-N L-22 Mo.
Sounder GOES-N L-22 Mo.
SX1 August 1999
IR Calibration Targets (T/V Testing).

(And associated controllers, plumbing, etc.):

Space Targets (T/V Tests) S/NO8 Del’y
Cooler Targets (T/V Tests) * S/NO8 Del’y
Narrow Field Collimator (Ambient Test) S/N02 Del’y
Integrating Sphere (Ambient Test) " S/NO02 Del’y
Imager/Sounder Lifting Fixture S/NO2 Del'y

February 1999 thru

3.4435.1.2

Wide Field Collimator with Targets
: Nov. 30, 1999 and March
2000
SSGS Related Information 3.5
GOES I/M Sftwr. & Databases . GFE (1)
GOES 1’M Documentation (Electronic) B GFE (2)
GOES N Ground Network Compatibility Test Suite Prior to In-Plant 3.6.2.1.1

Environment Tests




! ' OMB APPROVAL #: 2700-0042

AMENDMENT OF SOLICITATION/ 1. CONTRACT ID CODE PAGE OF
MODIFICATION OF CONTRACT N/A 1 | 2
2. .AMENDMENTIMODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO. (if applicable)
ight (8) See Block 16C See Block 12
ISSUED BY C.ODE 7. ADMINISTERED BY (/f other than item 6) CODE I v
NASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes — Los Angeles
Greenbelt, MD 20071 '

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, and Zip Code)

Hughes Space and Communications Co. "
PO Box 92919
Los Angeles, CA 90009

CODE FACILITY CODE
(x)_| 9A. AMENDMENT OF SOLICITATION NO. . 9B8. DATED (SEE ITEM 11)
10A. MODIFICATION OF CONTRACT/ORDER NO. .| 10B. DATED (SEE ITEM 13)
X - | NAS5-98069 01/28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers D is extended, D is not extended.
Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing Items 8 and 15, and returning D copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offor
- submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
.YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provnded each telegram
etter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.
CCOUNTING AND APPROPRIATION DATA (if required)
: BX B/NC: 427 See Page 2

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
JIT MODIFIES THE CONTRACT/ORDER NO, AS DESCRIBED IN ITEM 14.(x)

(x} A. THIS CHANGE ORDER 1S ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A. .

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specify type of modification and authority)
X Unilateral Modification; Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor Xlis not, is required to sign this document and return copies to the issuing office.
- g

14, description of amendment/modification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification increases the contract funding by $7,121,000 for continued performance under this

contract.

Accordingly:

Excepl as provided herein, all terms and conditions of the document referenced in ltem 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
Sandra Marshall

15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED 16B. UNITED STATES Q%eMERICA . 16C. DATE SIGNE/D
ol ‘ 7/ J2E

(Signarure of person authorized to sign) (Slgnamre of Contracting Officer) (- Tt

7540-01-152-8070 30-105

STANDARD FORM 30 (Rev. 10-83)
PREVIOUS EDITION UNUSABLE

Prescribed by GSA




NASS5-98069
Modification No. 8
Page 2 of 2

1. In Clause H.6, increase the funding by $30,000,000 to $37,121,000. The period of
allotment remains from the effective date of the contract through September 30, 1998.

Block 12 Accounting and Approbriation Data:

PCN: 415-54889A(1C) 415-54894A(1C)
JON: 415-227-80-81-42 415-616-41-81-87
APP: 808/90110(98) 808/90110(98)
BLI: A701 A702

OC: 41-2512  41-2550

AMT: $121,000 $7,000,000

3. Replace page 48 of the contract with the replacement page included with this
modification.

END OF MODIFICATION




SECTION H OF NASS5-98069

MODIFICATION NO. 8
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report” in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $37,121,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48




AMENDMENT OF SOLICITATION/ 1. CONTRACT ID CODE PAGE OF PAGES
MODIFICATION OF CONTRACT N/A . 1 | 3

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO. (if applicable)

dne (9) See Block 16C See Block 12

SUED BY CODE 7. ADMINISTERED BY (I other than ltem 6) coDE | :

ASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes - Los Angeles
Greenbelt, MD 20071

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, Sfate, and Zip Code)

Hughes Space and Communications Co. "
PO Box 92919
Los Angeles, CA 90009

CODE FACILITY CODE

(X) | 9A. AMENDMENT OF SOLICITATION NO. 98. DATED (SEE ITEM 11)
10A. MODIFICATION OF CONTRACT/ORDER NO. 10B. DATED (SEE ITEM 13)

X | NAS5-98069 ' 01/28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The above numbered solicitation is amended as set forth in tem 14. The hour and date specified for receipt of Offers D is extended, D is not extended.
Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing ltems 8 and 15, and returning D copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offor
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. If by virtue of this amendment you desire to change an offer aiready submitted, such change may be made by telegram or letter, provided each telegram
or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.
CCOUNTING AND APPROPRIATION DATA (if required) )
. BX B/NC: 427 N/A
13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO AS DESCRIBED IN ITEM 14.(x)

(x) A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH iN ITEM 14 ARE MADE IN THE

CONTRACT ORDER NO. INITEM 10A

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:
X | Clause 52.243-1 Changes Fixed Price—Alt. II

d. OTHER (Specify type of modification and authority)

E. IMPORTANT: Contractor D is not, @ is required to sign this document and return 4 copies o the issuing office.

14. description of amendment/madification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification issues and definitizes Configuration Change Requests 4045, 4046, 4Q§Q,/ 4056 4057, 4058/ /
4960, 4061, 4063, 4065, 4066, 4068 and 4070 at no change to the contract price.

Accordingly:

Except as provided herein, ail terms and conditions of the document referenced in item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
J. T. Felicita
Manager NASA geontracts Sandra Marshall

158. CONTRACTOR/OFFEROR 15C. DATE SIGNED 168. UNITED STATES 0{ AMERICA . 16C. D@TE SIGNED

— v BY. /11/ i bl ’ Ly

T Febacts ﬂg_o/q)g ,/7 p/i / [/ g/&r[ﬂ/yé
({S)ﬁnamre of person authorized to sign) (Signature of Contkacting Officer) 4
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NAS5-98069
Modification No. 9
Page 2 of 3

1. In Clause J.1—LIST OF ATTACHMENTS make the enclosed changes to Attachment
A, Statement of Work; Attachment B, Performance Specification; and Attachment G,
Contract Document Requirements List.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A_ Statement of Work

Paragraph 1.0
Paragraph 3.3.8.3

Attachment B, Performance Specification

Table 8.6.3.2-2
Paragraph 9.1.1.6
Paragraph 9.1.1.8
Table 9.1.2.1
Paragraph 9.1.2.9.1
Paragraph 9.5.6.1
Table 10.0
Paragraph 10.2.1.8
Table 10.2.1.8-1
Table 10.2.1.8-2
Paragraph 10.2.3
Paragraph 10.2.6

Attachment G, Contract Document Requirements List

Table 1

DID PM-1.1-01
DID SDA-3.2.2-01
DID SDA-3.2.2-02
DID SDA-3.2.2-03
DID SDA-3.2.8-01
DID SDA-3.2.8-02




NASS5-98069 _
Modification No. 9
Page 3 of 3

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work assqciated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION

)




AMENDMENT OF SOLICITATION/ 1. CONTRACT ID CODE PAGE OF PAGES

MODIFICATION OF CONTRACT N/A 1] 2

2. AMENDMENTMODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. §. PROJECT NO. (¥ applicable)
. See Block 16C See Block 12
BSUED 8Y CODE 7. ADMINISTERED BY (I other than item 6) CoDE |
ASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes — Los Angeles
Greenbelt, MD 20071
8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State, and Zip Code)
Hughes Space and Communications Co. .
PO Box 92919
Los Angeles, CA 90009
CODE FACILITY CODE
(X) | 9A. AMENDMENT OF SOLICITATION NO. ‘ 9B. DATED (SEEITEM 11)
10A. MODIFICATION OF CONTRACT/ORDER NO. 10B. DAJED (SEE ITEM 13)
X | NASS5-98069 01/28/98
11. THIS ITEM ONLY APPLIES TO AMENDMENTS, OF SOLICITATIONS

D The above numbered solicitation is amended as set forth in tem 14. The hour and date specified for receipt of Offers is extended, D is not extended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing tems 8 and 15, and retuming D copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offor
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. if by virlue of this amendment you desire to change an offer aiready submitted, such change may be made by telegram or letter, provided each telegram
or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.
QCCOUNT!NG AND APPROPRIATION DATA (if requnaw
: BX B/NC: 427  SeePage 2
13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,

IT MODIFIES THE CONTRACT/ORDER NQ, AS DESCRIBED IN ITEM 14.(x)
) ! A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
' CONTRACT ORDER NO. IN ITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER 1S MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43,103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specify type of modification and authority)
X Unilateral Modification; Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor is not, D is required to sign this document and retum copies to the issuing office. -

14. description of amendment/modification (Organized by UCF section headings, including solicitation/contract subject matter w_hela feasible.)

This modification increases the contract funding by $9,000,000 for continued performance under this contract.

Accordingly:
Except as provided herein, all terms and conditions of the document referenced in ltem 9A or 10A, as h f hanged, ins unchanged and in full force and effect.
15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
Sandra Marshall ,
158. CONTRACTOR/OFFEROR 15C. DATE SIGNED 168. UNITRD STATES OF 16C. DATE SIGNED
8 /)M /Y, /(8/%9
(Signature of person authorized 10 sign) (Signature of Contracting Officef) { '

. 7540-01-152-8070 30-105 STANDARD FORM 30 (Rev. 10-83)
PREVIOUS EDITION UNUSABLE . Prescribed by GSA




. NASS5-98069
. Modification No. 10
Page 2 of 2

1. In Clause H.6, increase the funding by $9,000,000 to $46,121,000. The period of
allotment remains from the effective date of the contract through November 3, 1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-54902A(1C)
JON: 415-616-41-81-87
APP: 808/90110(98)
BLI: A703

OC: 41-2550

AMT: $9,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NASS5-98069

MODIFICATION NO. 10
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

" The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting” of this contract.

‘The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $46,121,000 is presently available
-for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted: ~
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Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated' pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractoris
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time

allotted to the contract, anything to the contrary in the Terrmnatlon for Convenience of the
Government clause notwithstanding.

(© Q) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until November 3, 1998.

2 If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the

contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4) If, after the notification referred to in subdivision (3)(ii) above, additional
funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NASS5-98069
Modification No. 11
Page 2 of 2

1. In Clause H.21 SPECIAL PERFORMANCE REQUIREMENTS, delete the
requirement for nearly recovered INR performance within 30 minutes after a N-S
stationkeeping maneuver as stated in paragraph 4.2.3.

2. InClause J.1 LIST OF ATTACHMENTS make the enclosed changes to Attachment
B, Performance Specification.

3. InClause J.1 LIST OF ATTACHMENTS, replace Attachment C, GOES N-Q Imager
Interface Control Document and Attachment D, N-Q Sounder Instrument Interface
Control Document with Revision C versions.

4. Replace the contract areas listed below with the enclosed revised pages:
Contract

Page 61

Page 62

Page 76

Attachment B, Performance Specification

Index Page

Paragraph 9.2.3.2 Paragraph 10.2.3
Paragraph 9.3.3.2 Table 10.2.3
Paragraph 9.5.2.1 Paragraph 10.2.4.1
Paragraph 9.5.3 Paragraph 10.2.4.2
Paragraph 10.1.5.2.1 Paragraph 10.2.7.7
Paragraph 10.1.5.3 Paragraph 10.2.8

Paragraph 10.1.5.4
Paragraph 10.2
Paragraph 10.2.1.8

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable settlement for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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4.2.3 Stationkeeping Mode
Table 4.2.3-1 and 4.2.3-2 were deleted.

INR performance shall be within specification immediately a;ﬁer the 10 minute housekeeping
period. EW stationkeeping shall be performed within the 10 minute housekeeping period.

4.2.4 Housekeeping Mode

EW stationkeeping shall be performed within the 10 minute housekeepmg penod

Imager and Sounder ICD 3.2.3.2 Radiant Cooler FOV

The total thermal and reflected solar power that intercepts the Imager and Sounder radiant cooler
north faces at incident angles from 0 to 25 degrees shall not exceed 1.13 x 10E-4 W/sq. cm. The
total thermal and reflected solar power that intercepts the Imager and Sounder radiant cooler
north faces at incident angles from 25 to 90 degrees shall be zero.

'9.1.1.1 General

The Contractor shall provide the capability of receiving simultaneous data from both
Magnetometers along with the algorithms to process the data to remove static and variable
spacecraft generated fields in real time.

(End of clause)
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This page intentionally left blank.
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MODIFICATION NO. 11
LIST OF ATTACHMENTS

J1  LIST OF ATTACHMENTS (GSFC 52.210-101) (OCT 1988)

The following attachments constitute part of this contract:

Attachment
A

B

I Q@ =

Pt

Description
Statement of Work
Performance Specification

GOES-N-Q Imager Interface
Control Document

Y
N-Q Sounder Instrument Interface

Control Document

SXI Interface Requirements Document
for GOES-N-Q Spacecraft -

RESERVED

Contract Document Requirements List
List of Government Furnished Property
Program Review Requirements

Small, Small Disadvantaged and
Women-Owned Small Business

Subcontracting Plan

Performance Based Payments
Completion Criteria

Performance Based Payments Completion

Criteria (Contractor Provided Milestones)

(End of clause)

76

Date

August 26, 1997

. August 26, 1997

Rewvision C
Revision C

August 21, 1997

August 26, 1997
August 26, 1997
August 26, 1997

January 12, 1998

August 26, 1997

January 12, 1998
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NASS5-98069
Modification No. 12
Page 2 of 4

1. In Clause B.5—EVENTS FOR PERFORMANCE BASED PAYMENTS change the events,
dates and/or amounts as shown in the revised pages to reflect the launch delay rephasing.

2. In Clause F.1—DELIVERY SCHEDULE change the delivery date for CLIN’s 2, 3, 4, and 5
to reflect delivery prior to ground storage of the spacecraft. .

3. In Clause F.2—ENGINEERING HANDOVER DATES AND STORAGE DATES, change
the engineering handover dates for GOES N to October 31, 2002, for GOES O to April 30, 2004
and add the following paragraph:

The Contractor shall place the GOES N and O spacecraft into storage immediately following
successful completion of spacecraft Integration and Test (I&T), but no earlier than the dates
specified for Earliest Storage Date (ESD). No storage charges, as defined in Clause H.4, shall be
paid prior to the ESD.

4. In Clause H.4—ADDITIONAL GOVERNMENT ACCOMMODATIONS, make the
following changes:

Replace paragraph c in its entirety with:

c. The Government may elect to integrate and test the SXI and/or Lightning Mapper instruments
after the spacecraft has been placed into storage but in sufficient time as to not affect the
engineering handover date. Should the Government elect to exercise this possibility, the
Government and the contractor shall agree on the need for and value of an equitable adjustment
to the contract price for performing the required integration and test tasks.

Replace the next to the last sentence of paragraph e. with:

If it is determined that there is no impact to the earliest storage date and/or engineering handover
date, the Government shall pay to the contractor the following daily rates for this additional
testing:

Replace paragraph g with the following:

The Government may require the contractor to support a revised engineering handover date, at
no change to the contract price, other than storage costs, with twenty (20) months notice prior to
the engineering handover date, provided the revised engineering handover date is later than the
originally specified engineering handover date by more than 30 days for GOES P and Q and
more than 30 days and less than 5 years for GOES N aad O.




NASS5-98069
Modification No. 12 -
Page 3 of 4

5. In Clause H.10—ELECTION OF GOVERNMENT-PROVIDED LAUNCH SERVICES
AND ADVANCE AGREEMENT FOR DEDUCTIVE CHANGE FOR GOVERNMENT-
PROVIDED LAUNCH SERVICES,
replace:
“...25 months prior to the engineering handover date'”
with

..29 months prior to the engineering handover date for GOES N, 32 months prior to the
engmeermg handover date for GOES O and 25 months prior to the engineering handover date for
GOES Pand Q.

6. In Clause H.11-—ADVANCE UNDERSTANDING REGARDING SETTLEMENT OF
TERMINATION OF CONTRACTOR PROVIDED LAUNCH SERVICES, paragraph (b)(1),
replace

..25 montbhs prior to the engineering handover date...”
with:

..29 months prior to the engineering handover date for GOES N, 32 months prior to the

' engmeermg handover date for GOES O and 25 months prior to the engmeermg handover date for
GOESPand Q... '

7. In Clause J.1—LIST OF ATTACHMENTS make the enclosed changes to Attachment A,
Statement of Work, Attachment G, Contract Document Requirements List, Attachment H, List of
Government Property, Attachment I, Program Review Requirements and Attachment K,
Performance Based Payments Completion Criteria. Replace Attachment K, Performance Based
Payments Completion Criteria (Contractor Provided Milestones) with Revision A dated
September 10, 1998.

8. Replace the contract areas listed below with the enclosed revised pages:
Contract Schedule

Page 11-17
Page 38
Page 40
Page 45-47
Page 52-54
Page 76
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t

Attachment A, Statement of Work
Paragraph 3.4.10.2 '

Paragraph 3.5.1, Item 7

Paragraph 3.6

Paragraph 3.6.2.2.1

Paragraph 3.6.2.2.2

Paragraph 3.6.2.2.3 ‘ '
Paragraph 3.6.2.3.1

Paragraph 3.6.2.3.2.1

Attachment G, Contract Document Requirements List
Table 1 Pages

SE-2.1-06

SE-2.1-09

[
'

Attachment H, List of Government Furnished Property
Page 2

Attachment I, Program Review Requirements
Table of Contents Page

Page 5

Attachment K, Performance Based Payments Completion Criteria
Page 1 :

Page 3

Attachment K, Performance Based Payments Completion Criteria (Contractor Provided
Milestones)

Revision A

The fixed price of this contract, and the funds allotted for the performance thereof, shall not be
deemed to be increased by this change order. This modification also represents a complete and
equitable settlement for the work associated with this change order and releases the Government
from.any and all liability under this contract for further equitable adjustment attributable to such
facts and circumstances giving rise by this modification, except as provided for in Clause H.4(g).

END OF MODIFICATION
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o SUPPLIES OR SERVICES AND PRICES/COSTS

B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS

In accordance with Clause B.4 PERFORMANCE BASED PAYMENTS (52.232-32), and upon
successful completion of an event, as defined in B.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September

request for payment has been submitted and milestones completed in October, will be submitted in
November)

Event No. Event Amount Date

- GOES N

Spacecraft System Level Reviews

N1. System Concept Review $3,750,000 5/5/98
N2. Preliminary Design Review $1,500,000 8/13/98
N3.  Critical Design Review » $6,500,000 5/13/99

- N4. Mission Operations Review | $2,400,000 5/12/00
N5. Pre-Environmental Review , $1,000,000 9/19/00
N6. Pre-Storage Review | ~ $4,000,000 5/21/01
N6A.  Pre-Shipment Review ) $2,000,000 | 5/21/02 -
N7. Flight Operations Review $4,000,000 6/6/02
N8. Spacecraft Launch Readiness $7,000,000 10/5/02

» Review

Software Subsystem Reviews

NO. Concept Review $3,000,000 3/5/98
N10. Requirements Review $2,500,000 5/7/98
N11. Preliminary Design Review $1,000,000 7/9/98

11




NI12.

N13.

N14.

SECTION B OF NAS5-98069

Spacecraft Support Ground System Reviews

N15.
N16é.
N17.
N18.
N19.
Launch Services

N20.

N21.

N22.

N23.

N24.

N2s.

N26.

N27.

, MODIFICATION NO. 12

SUPPLIES OR SERVICES AND PRICES/COSTS
Critical Design Review $3,500,000
Test Readiness Review $3,100,000
Acceptance Review ' $10,000,000
System Concept Review $2,500,000
Preliminary Design Review $1,000,000
Critical Design Review $3,500,000
Pre-Shipment Review $5,000,000
Acceptance Review $3,500,000
Launch Vehicle Interface $3,750,000
Requirements Document
Spacecraft/Launch Vehicle $3,000,000
Interface Control Document
Mission Integration Program $1,000,000
Kickoff Review
Final Loads Verification Review $2,500,000
Launch Vehicle Requirements $3,000,000
Review
Launch Vehicle Pre-Installation $5,000,000
Review (Major Components)
Launch Vehicle Design $3,500,000
Certification Review
Launch Vehicle Pre-Ship Review $2,000,000

12

3/8/99
8/17/99

10/14/99

5/7/98

731/98
4/9/99
3/14/00
7/2/03
6/22/98

3/1/99

8/14/98

8/16/00

1/19/99

2/12/02

8/7/02

4/5/02




N28.
N29.
N30.
N31.
N32.
N33.
N34.

N3s.

N36.

SECTION B OF NAS5-98069

MODIFICATION NO. 12

SUPPLIES OR SERVICES AND PRICES/COSTS

Booster on Stand (BOS) Review
Pre-Payload Mate Review
Launch Vehicle Mission Peculiar/
Mission Unique Preliminary

Design Review

Launch Vehicle Mission Peculiér/

- Mission Unique Critical Design Review

RESERVED

Launch Vehicle Component/
System Design Review

(Major Mods only) (CDR Level)

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Electronic Data Distribution System

N37.
N37A
N38.
System Events
N39.

N40.

EDDS Critical Design Review

EDDS Hardware/Software Interface Review

EDDS Acceptance

Spacecraft Engineering Handover

Final On-orbit Acceptance

13

$3,500,000
$3,000,000

$1,000,000

. $4,000,000

$3,000,000

$4,000,000

$3,000,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8/7/02
9/20/02

4/13/99 -

5/22/02

3/12/99 .

8/15/02
9/10/02
10/1/02
5/13/98

4/13/98

7/28/98

10/31/02

4/30/03
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Contractor Defined Milestones

N41.

N42.

N43.

N44.

N4s5.

N46.

N47.

N48.

N49.

N50.

NS51.

N52.

N53.

N54.

NS5S.

N56.

N57.

N58.

GOES N and O Team Kickoff

Contract Award to Panametrics for SEM
Instruments

- Deliver Engineering Communications

Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Complete
Gate 5 - GOES Antenna Design Complete

Deliver GOES N SXI to Spacecraft
Mechanical Interface

GTACS/NTACTS Proof-of-Concept Demo
Gate 4 - GOES Payload Layout Complete
Communication Subsystem CDR

Deliver Imager/Sounder S/C Emulator
Elements

Version Description Document - Build 4
Performance Evaluation System Delivery
Deliver Flight Communications Model Data
Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs
Gate 9 - Bus Complete

GOES N End-to-End Test 1A Completed

14

$1,000,000

- $3,000,000

$8,000,000

$8,000,000
$5,000,000
$4,000,000

$4,000,000

$4,000,000
$5,500,000
$5,500,000

$3,500,000

$3,500,000
$5,500,000
$3,000,000

$6,000,000

$2,600,000

$2,000,000

$2,500,000

2/11/98

3/4/98
10/7/98

11/3/98
12/11/98
12/23/98

1/8/99

2/15/99
2/19/99
3/10/99

6/17/99

6/18/99
7/30/99
9/8/99
11/25/99
3/23/00
3/24/00

6/23/00
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‘ SUPPLIES OR SERVICES AND PRICES/COSTS
N59.  Flight Operations Training Program $10,000,000 10/4/00
- Completed
N60.  Spacecraft Training Program Plan (Final)  $8,000,000 11/28/00
N61.  Complete Fit Check $8,000,000 120100
N62.  GOES N End-to-End Test 2 Completed $4,000,000 1/26/01
N63.  Launch Site Test Procedures " $4,000,000 3/19/01
Né64. INR System Description and | $4,000,000 4/27/01
Analysis Document (Final) \ '
N65. Contingency Simulation # 1 $4,000,000 8/2/02 |
N66. Dress Rehearsal $3,000,000 9/13/02
N67. GOES-N Data Book | $10,000,000 10/08/00

N68.  GOES-N End-to-End Test 4 Completed - $3,000,000 5/14/01

GOES O

Spacecraft System Level Reviews

Ol.  Critical Design Review $2,000,000 2/11/00
02. Mission Operations Review ' $10,000,000 4/2/62
0s3. Pre-Environmental Review $10,000,000 4/18/02‘
04, Pre-Storage Review | $12,000,000 12/11/02
O4A.  Pre-Shipment Review "$1,000,000 12/11/03
05s. Flight Operations Review $1,000,000 1/9/04
06. Spacecraft Launch Readiness Review $1,000,000 4/4/04
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Software Subsystem Reviews

07. Critical Design Review $4,500,000 9/27/99
0s8. Test Readiness Review ' $3,000,000 1/3/00

09. Acceptance Review . $2,000,000 3/13/00

Launch Services

010. Launch Vehicle Interface - $2,500,000 12/20/99
Requirements Document

O11. Spacecraft/LLaunch Vehicle $2,100,000 1/27/00
Interface Control Document

O12.  Mission Integration Program $2,500,000 8/11/99
Kickoff Review

013.  Final Loads Verification Review $10,000,000 5/30/02

014, Launch Vehicle Requirements $5,000,000 12/16/99
Review : '

O15.  Launch Vehicle Pre-Installation $11,500,000 8/19/03
Review (Major Components)

016. Launch Vehicle Design $1,000,000 2/5/04
Certification Review

O17.  Launch Vehicle Pre-Ship Review $2,000,000 10/10/03

018. Booster on Stand (BOS) Review $1,000,000 2/5/04

019.  Pre-Payload Mate Review ~ $1,000,000 3/18/04

020. Launch Vehicle Mission Peculiar/ $2,000,000 1/11/00

Mission Unique Preliminary
Design Review
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021.

022.
023.
024.

025.

026.
System Events
027.

028.

SECTION B OF NASS-98069

MODIFICATION NO. 12

SUPPLIES OR SERVICES AND PRICES/COSTS

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED
RESERVED

External Independent Readiness Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Spacecraft Engineering Handover

Final On-orbit Acceptance

Contractor Defined Milestones

029.
030.
031.

032.
033.

034.
035.

036.

Gate 7 - Start Bus Integration
Gate 9 - Bus Complete
Gate 10 - Payload Complete

Bus & SEM Instruments Integration
& Test Complete

XRS/EUV/EPS/HEPAD Flight Unit #2
(N-O Spares) Pre-Shipment Review

Gate 12 — GOES O S/C to System Test

Gate 13 — GOES O S/C Complete

GOES-O End-to-End Test 4 Completed

17

$1,000,000

'$1,000,000

" $1,000,000

$1,000,000

$2,000,000

$1,000,000

$1,900,000
$1,000,000
$4,000,000

$3,000,000

$10,500,000

$10,000,000
$12,000,000

$12,000,000

11/21/03

2/12/04

3/10/04

3/31/04

4/30/04

9/24/04

2/11/00
8/24/00
1/16/01

1/16/01
12/07/01

4/03/02
1/07/03

12/05/02
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F.1  DELIVERY SCHEDULE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line

Item Number : SOwW
(CLIN) Description Delivery Date . Reference
1. \ On-Orbit Acceptance of End of GOESNPLT 3.64
GOES N Spacecraft
2. Propulsion Computer Model GOES N ESD-3 mos. 3.2.3.1
& Supporting Documentation
3. Software Development GOES NESD-3 mos. 3.2.125
& Validation Environment ‘
4. Source & Executable GOES N ESD-3 mos.
Flight Software Code
5. Emulators _
S/C Emulators (1) GOES N ESD-16 mos. 3.2.13 & 3.3.13
S/C Emulator Elements June 1999 . 3213&33.13
for Imager/Sounder : ,
S/C Emulator Elements October 15, 1998 3.2.13&3.3.13
for SXI , Spec. 11.3.1.1
113.12&11.3.14
June 1999 Spec. 11.3.1.5
6. INR Performance Spacecraft CDR 3.2.16.1
Evaluation System + 3 mos. 3.3.16
Spec. 11.4
7. SXI to Spacecraft January 1999 33114
Mechanical Interface
SXI to Spacecraft Harness September 1999 33.114
8. Battery Test Cells 1 mo. after S/C 3.3.6.1
(5 from each activation lot) Contractor Acceptance
of Flight Cells
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21. Additional Integration & See Clause H.4
Testing Support

22, Spacecraft Storage See Clause H.4
Solely for purposes of mailing DD Form 250, the shiptent address shall be to the Contracting
Officer, Mail Code 214.2, NASA/GSFC, Greenbelt, MD 20771..

(End of clause)

F2 ENGINEERING HANDOVER DATES AND STORAGE DATES

The following dates are defined as the engineering handover dates and the earliest dates at which
the spacecraft may be placed into ground storage as defined in Clause H.4:

. Earliest Ground Storage Date  Engineering Handover Date
GOES N October 1, 2001 October 31, 2002

GOES O January 1, 2003 April 30, 2004
GOES P January 1, 2006 April 30, 2006
GOES Q January 1, 2008 April 30, 2008

The contractor shall place the GOES N and O spacecraft into storage immediately following
successful completion of spacecraft Integration and Test (I&T), but no earlier than the dates
speclﬁed for Earliest Storage Date (ESD). No storage charges, as defined in Clause H.4, shall be
paid prior to the ESD.

(End of clause)
F.3  SECTION F CLAUSES INCORPORATED BY REFERENCE
(52.242-15) STOP-WORK ORDER (AUG 1989)

(52.247-34) F.O.B. DESTINATION (NOV 1991)

(End of By Reference Section)
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H4 ADDITIONAL GOVERNMENT ACCOMMODATIONS

a. During the first year of the contract, the Government may elect a one-time delivery slip to the
Imager, Sounder and SXI instruments, along with the engineering handover dates, for all
spacecraft, to the revised dates stated in this paragraph, with a ¢hange in the contract price of
$16,300,000 for GOES-N, $62,700,000 for GOES-O, $9,600,000 for GOES-P and $2,400,000

for GOES-Q for an average of $22,750,000 per mission. This paragraph may be impacted by
Clause H.19. The revised dates are:

Instrument Delivery  Earliest Ground Storage Date  Engineering Handover Date

GOES N - 10/01 1/01/03 4/30/03
GOES O 10/04 1/01/06 4/30/06
GOES P 10/06 1/01/08 4/30/08
GOES Q 10/08 1/01/10 ; 4/30/10

b. For reasons other than the condition stated in paragraph a. above, the Government may delay
the spacecraft test program by no more than thirty (30) days, for late instrument deliveries or
additional instrument accommodations. If this delay exceeds thirty (30) days, the Government
shall adjust the engineering handover date, for that spacecraft, on a day-for-day basis. The

Government shall also pay to the contractor, for each spacecraft or replacement spacecraft, the
daily rate below for the specified instrument.

GOES N GOES O GOES P GOES
SXI $ 24,000 $ 25,000 $ 18,000 $ 25,000
Other $ 24,000 $ 25,000 $ 18,000  $ 25,000

This rate applies to each calendar day of delay beginning with the thirty-first day from the
originally specified delivery date until the actual date of said delivery. The prices in this paragraph
may be impacted by Clause H.18.

If Government direction necessitates removing a Government furnished payload, other than SXI,
from the spacecraft for repair or modification, the contract price will be adjusted by the ambient
testing rate, as specified in paragraph e., for each additional day of testing, with no change to the
engineering handover date. This clause does not apply to testing that is required to demonstrate
that the contractor will meet specifications.

c. The Government may elect to integrate and test the SXI and/or Lightning Mapper instruments

after the spacecraft has been placed into storage but in sufficient time as to not affect the
engineering handover date. Should the Government elect to exercise this possibility, the
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Government and the contractor shall agree on the need for and value of an equitable adjustment
to the contract price for performing the required integration and test tasks.

d. The Government may elect to launch a mission without the SXI or Lightning Mapper

instruments at no change to the contract price with four (4) months notice prior to the engineering
handover date.

e. The Government may direct additional days of testing for each spacecraft, or its replacement
spacecraft. A day is defined as 16 hours for ambient testing and 24 hours for thermal vacuum
testing. Once the Government directs this testing, if the thirty (30) day grace period specified in
paragraph b. has been consumed, the contractor will have five (5) days to assess any impact to the
engineering handover date and inform the Government of the impact, if any. Ifit is determined
that there is no impact to the earliest storage date and/or engineering handover date, the
Government shall pay to the contractor the following daily rates for this additional testing:

GOES N GOES O GOES P GOES Q
Ambient Testing $ 31,000 $ 32,000 $ 35,000 $ 38,000
Thermal Vacuum Testing $ 45,000 $ 46,000 $ 51,000 $ 56,000

This clause does not apply to testing that is required to demonstrate that the contractor will meet
specifications.

f. At least six (6) months prior to the engineering handover date, the Government may direct the
contractor to store the spacecraft and perform a post-storage test program, as required by the
contract specification or directed by the Government. Storage shall be in compliance with the
contract specification and shall include routine monitoring, testing (if required) and mamtenance
of proper environments.

The Government shall pay to the contractor (unless Clause H.20 is effective) the following rates
for each spacecraft or subsequent replacement:

GROUND STORAGE (monthly):
GOES N GOESO GOES P GOES
$270,000 $283,000 $48,000 $206,000
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POST-STORAGE TESTING (flat rate):

GOES N GOES O GOES P GOES Q

Ambient Testing ' $ 331,000 $341,000 - $375,000 $411,000
Thermal Vacuum Testing $2,123,000 $2,187,000 $2,411,000 $2,670,000

(This price is incremental to the ambient testing price.)
No additional adjustments shall be made to the contract price.

g. The Government may require the contractor to support a revised engineering handover date, at
no change to the contract price, other than storage costs, with twenty (20) months notice prior to
the engineering handover date, provided the revised engineering handover date is later than the
originally specified engineering handover date by more than 30 days for GOES P and Q and more
than 30 days and less than 5 years for GOES N and O.

The Government may delay the engineering handover date by no more than 30 days, at no change
to the contract price. This is in addition to the 30 days allowed for late instrument delivery
specified in paragraph b.

(End of Clause)
H.5 SUBCONTRACTING PLAN AND REPORTS FOR SMALL, SMALL
DISADVANTAGED AND WOMEN-OWNED SMALL BUSINESS CONCERNS
(GSFC 52.219-90) (JULY 1996)

a. Subcontracting Plan (Contractor)

FAR clause 52.219-9, "Small, Small Disadvantaged and Women-Owned Small Business
Subcontracting Plan" is included in Section I of this contract. The agreed to Subcontracting Plan
for Small, Small Disadvantaged and Women-Owned Small Business Concerns required by the
clause is included as Attachment J in Section J.

b. Subcontracting Plan (Subcontractors)

In accordance with FAR clause 52.219-9, the Contractor must require that certain subcontractors
adopt a plan similar to the Plan agreed to between the Contractor and the Government.

¢. Reporting to Contracting Officer (SF 294--Semi-annual and Final)
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this paragraph are not subject to the Disputes clause.
(End of Clause)

H.9 SECTION H CLAUSES INCORPORATED BY REFERENCE

(1852.244-70) GEOGRAPHIC PARTICIPATION IN THE AEROSPACE PROGRAM
(APRIL 1985)

(End of By Reference Section)

\

H.10 ELECTION OF GOVERNMENT-PROVIDED LAUNCH SERVICES AND
ADVANCE AGREEMENT FOR DEDUCTIVE CHANGE FOR GOVERNMENT-
PROVIDED LAUNCH SERVICES '

The term “contractor-provided launch services” as used in this clause shall mean the management
or acquisition of any hardware, software, equipment, supplies, facilities or services by the
Contractor, or any of its subcontractors, related to the provision of a launch vehicle, launch
vehicle system or launch service in support of the launch of any spacecraft to be delivered under
this contract. The term shall not include any obligation the Contractor has under the contract to
integrate the spacecraft with a launch vehicle, to test the spacecraft during the course of
integration with the launch vehicle system, or to provide any service in support of the spacecraft
during any launch. :

The Government may elect to provide launch services to the contractor for any spacecraft or its
replacement, in lieu of contractor-provided launch services. The Government may invoke this
deductive change through a unilateral modification to the contract, provided the Government has
issued this modification at least 29 months prior to the engineering handover date for GOES N,
32 months prior to the engineering handover date for GOES O and 25 months prior to the
engineering handover date for GOES P and Q. The respective contract line item in Clause B.1,
contract price in Clause B.2, Performance Based Payments in Clause B.4 and option price in
Clause H.1 shall each be reduced by the following amount:

GOES N $65,900,000
‘GOES O $70,200,000
GOESP  $129,400,000
GOES Q  $139,400,000
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The Contractor shall refund this amount to the Government or credit this amount to the
Government against future payments under the contract as directed by the Contracting Officer.
The Government reserves the right to unilaterally define the Event and amount of Performance
Based Payments related to the credit referred to above.

If a unilateral modification electing Government-provided launch services is issued less than 29
months prior to the engineering handover date for GOES N, 32 months prior to the engineering
handover date for GOES O and 25 months prior to the scheduled engineering handover date for
GOES P and Q, the unilateral modification shall constitute a partial termination and shall be
executed per the Advance Understanding in Clause H.11. The date of issuance shall be the v
effective date of the unilateral modification indicating election of Government-provided launch
services.

The parties agree that this settlement represents fair compensation for Contractor effort
accomplished for this change, and that the terms as stated herein represent full and final settlement
between the parties for any modification related to Contractor-provided launch services.

If the Government issues this Change Order, paragraph 3.8.3 of the Statement of Work shall be in
effect and the following clauses shall no longer be in effect for that spacecraft only:

H.11 ADVANCE UNDERSTANDING REGARDING SETTLEMENT OF
TERMINATION OF CONTRACTOR PROVIDED LAUNCH SERVICES

H.12 LICENSES AND PERMITS FOR A LAUNCH SERVICE OPERATOR

H.13 GOVERNMENT INSIGHT AND APPROVAL FOR LAUNCH SERVICES

(End of clause)
H.11 ADVANCE UNDERSTANDING REGARDING SETTLEMENT OF TERMINATION
OF CONTRACTOR PROVIDED LAUNCH SERVICES
The parties agree in advance to the following:
(a) Definitions
| (1) The term “contractor-provided launch services” as used in this clause shall mean the
management or acquisition of any hardware, software, equipment, supplies, facilities or services
by the Contractor, or any of its subcontractors, related to the provision of a launch vehicle, launch

vehicle system or launch service in support of the launch of any spacecraft to be delivered under
this contract. The term shall not include any obligation the contractor has under the contract to
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integrate the spacecraft with a launch vehicle system, to test the spacecraft during the course of
integration with the launch vehicle system, or to support the spacecraft during any launch.

(2) The term “partial termination settlement” as used in this clause shall mean the

procedures and agreement of the parties related to the termination of contractor-provided launch
services. : :

1

(b) Scope of Application

(1) This clause shall apply when notice of termination of c6ntractor-provided launch
services is received by the Contractor less than 29 months prior to the GOES N engineering
handover date, 32 months prior to the GOES O engineering handover date and 25 months prior
to the GOES P and Q engineering handover date. Any notice received by the Contractor prior to
these time frames shall be governed by Clause H.10 entitled “Election of Government-Provided .
Launch Services and Advance Agreement for Deductive Change for Contractor-Provided Launch
Services.” Any notice received prior to the above mentioned time frames shall be construed as a
deductive change order, and not as a termination for the convenience of the Government.

(2) The provisions of this clause shall only apply up until the point of intentional ignition.
The provisions of this clause shall in no way be deemed to limit the rights of the Government
under the contract clause 52.249-8, entitled “Default (Supply and Services)” (Apr 1984). In the
event the Government exercises its rights under the Default clause, with respect to Contractor-
provided launch services, provisions of this clause shall not apply.

(c) After receipt of Notice of Termination, and as directed by the Contracting Officer, the
Contractor shall comply with the terms of the Termination for Convenience clause.

(d) Settlement Credit Agreement

(1) The Contractor shall refund to the Government or credit the Government against future
payments under the Contract, as directed by the Contracting Officer in her sole discretion, an
amount equal to the performance-based payments paid to date, for each contractor-provided -
launch service identified in the notice of termination, less the amount associated with mission
unique modifications and requirements. The Contractor shall submit a partial termination
settlement proposal in accordance with the Termination for Convenience clause.

(2) The parties agree that the credit or refund agreed to pursuant to this clause shall fully
satisfy and discharge any monetary obligations of the parties under a partial termination

settlement.

(3)  Any amount owed to the Government under a partial termination settlement shall be

54




SECTION J OF NAS5-98069
MODIFICATION NO. 12

' ' LIST OF ATTACHMENTS
J1  LIST OF ATTACHMENTS (GSFC 52.210-101) (OCT 1988)

The following attachments constitute part of this contract:

Attachment Description
A Statement of Work
B Performance Specification
C GOES-N-Q Imager Interface -

Control Document

D N-Q Sounder Instrument Interface
) Control Document

E SXI Interface Requirements Document
for GOES-N-Q Spacecraft

F RESERVED

G Contract Document Requirements List

H List of Government Furnished Property

I Program Review Requirements

J Small, Small Disadvantaged and
Women-Owned Small Business
Subcontracting Plan

K Performance Based Payments

Completion Criteria
Performance Based Payments Completion

Criteria (Contractor Provided Milestones)

(End of clause)
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August 26, 1997

Revision C
Revision C
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August 26, 1997
August 26, 1997
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1. In Clause B.1 DELIVERABLE REQUIREMENTS, item number 5, increase the
number of spacecraft emulators from one to two and delete the emulator elements for
Imager/Sounder and SXI.

2. In Clause B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS make the
following changes:

Add event N2A, Preliminary Design Review Updates for an amount of $1,000,000 with a
completion date of 12/20/98.

Decrease event N12, Software Subsystem Critical Design Review by $1,000,000 to
$2,500,000.

Decrease event N17, SSGS Critical Design Review by $500,000 to $3,000,000.
Decrease event N21, Spacecraﬁ/Launch Vehicle Interface Control Document by
$2,000,000 to $1, OOO 000.

Increase event N24, Launch Vehicle Requirements Review by $2 000,000 to $5,000,000.
Decrease event N33, Launch Vehicle Component/System Design Review by $2,000,000
to $1,000,000.

Increase event N45, Gate 3 — GOES Bus Layout Complete by $2,500,000 to $7,500,000.
Increase event N46, Gate 5 — GOES Antenna Design Complete by $2,000,000 to
$6,000,000.

Increase event N47, Deliver GOES N SXI to Spacecraft Mechanical Interface by
$2,000,000 to $6,000,000.

Increase event N48, GTACS/NTACTS Proof-of- Concept Demo by $1,500,000 to
$5,500,000.

Increase event N49, Gate 4 — GOES Payload Layout Complete by $1,000,000 to
$6,500,000.

Decrease event N50, Communication Subsystem CDR by $2,000,000 to $3,500,000.
Delete event N51, Deliver Imager/Sounder S/C Emulator Elements.

Decrease event N353, Performance Evaluation System Delivery by $1,000,000 to
$4,500,000.

3. In Clause F.1 DELIVERY SCHEDULE, item number 5, increase the number of
spacecraft emulators from one to two and delete the emulator elements for
Imager/Sounder and SXI.

4. In Clause J.1 LIST OF ATTACHMENTS make the enclosed changes to Attachment
A, Statement of Work and Attachment B, Performance Specification.

5. In Clause J.1 LIST OF ATTACHMENTS, Attachment K, Performance Based
Payments Completion Criteria (Contractor Provided Milestones), add milestone N2A and
delete milestone N51.
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6. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 4

Page 11
Page 12
Page 13
Page 14
Page 38

Attachment A, Statement of Work ‘

Paragraph 3.2.13
Paragraph 3.3.13

Attachment B, Performance Specification

Table of Contents
Paragraph 9.5
Paragraph 9.5.1
Paragraph 9.5.2
Paragraph 10.2.1.12

Attachment K, Performance Based Payments Combletion Criteria (Contractor Provided

Milestones)
Page 3

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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B.l  DELIVERABLE REQUIREMENTS (GSFC 52.210-90) (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLIN) Description : , Price
1. On-Orbit Acceptance of $274,600,000
GOES N Spacecraft
2. Propulsion Computer Model & NSP
Supporting Documentation
3. Software Development & NSP
Validation Environment '
4. Source & Executable NSP
Flight Software Code
5. Emulators NSP
S/C Emulator (2)
6. INR Performance Evaluation System NSP
7. SXI to Spacecraft Mechanical Interface NSP
SXI to Spacecraft Harness
8. Battery Test Cells NSP
(5 from each activation lot)
9. Data for Communication Modeling NSP
Engineering Model Data
Flight Model Data
iO. Acceptance of SSGS NSP
11 On-Orbit Acceptance of $148,500,000

GOES O Spacecraft
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B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS

In accordance with Clause B4 PERFORMANCE BASED PAYMENTS (52.232-32), and upon
successful completion of an event, as defined in B.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September

request for payment has been submitted and milestones completed in October, will be submitted in
November) :

Event No. Event ‘ Amount Date

. GOESN
Spacecraft System Level Reviews

NI1. System Concept Review _ $3,750,000 5/5/98

N2. Preliminary Design Review $1,500,000 8/13/98
N2A.  Preliminary Design Review Updates $1,000,000 12/20/98
N3. Critical Design Review $6,500,000 5/13/99
N4. Mission Operations Review . $2,400,000 5/12/00
NS. Pre-Environmental Review | $1,000,000 9/19/00
N6.  Pre-Storage Review . $4,000,000 5/21/01
N6A.  Pre-Shipment Review $2,000,000 5/21/02
N7 Flight Operations Review $4,000,000 6/6/02
N8. Spacecraft Launch Readiness Review $7,000,000 10/5/02

Software Subsystem Reviews
NO9. Concept Review $3,000,000 3/5/98
N10.  Requirements Review $2,500,000 5/7/98

N11.  Preliminary Design Review $1,000,000 7/9/98

11




| SECTION B OF NAS5-98069
MODIFICATION NO. 13

N12.

Critical Design Review $2,500,000 3/8/99

N13. Test Readiness Review $3,100,000 8/17/99

N14.  Acceptance Review $10,000,000 10/14/99
Spacecraft Support Ground System Reviews '

- N15.  System Concept Review $2,500,000 5/7/98
N16. Preliminary Design Review $1,000,000 7/31/98
N17.  Critical Design Review $3,000,000 4/9/99
NI8.  Pre-Shipment Review $5,000,000 3/14/00
NI19. Acceptance Review $3,500,000 7/2/03

Launch Services

N20. Launch Vehicle Interface $3,750,000 - 6/22/98
Requirements Document

N21. Spacecraft/Launch Vehicle $1,000,000 3/1/99 -
Interface Control Document

N22.  Mission Integration Program $1,000,000 8/14/98
Kickoff Review

N23.  Final Loads Verification Review $2,500,000 8/16/00

N24. Launch Vehicle Requirements $5,000,000 1/19/99
Review

N25. Launch Vehicle Pre-Installation $5,000,000 2/12/02
Review (Major Components)

N26.  Launch Vehicle Design $3,500,000 8/7/02
Certification Review

N27.  Launch Vehicle Pre-Ship Review $2,000,000 4/5/02

SUPPLIES OR SERVICES AND PRICES/COSTS

12




N28.

N29.

N30.

N31.

N32.

N33.

N34.

N35.

N36:

SECTION B OF NASS-98069

MODIFICATION NO. 13

SUPPLIES OR SERVICES AND PRICES/COSTS

Booster on Stand (BOS) Review
Pre-Payload Mate Review
Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED

Launch Vehicle Component/
System Design Review

(Major Mods only) (CDR Level)

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Electronic Data Distribution System

N37.
N37A
- N38.
System Events
N309.

N40.

EDDS Ciritical Design Review
EDDS Hardware/Software Intérface Review

EDDS Acceptance

Spacecraft Engineering Handover

Final On-orbit Acceptance

13

$3,500,000

$3,000,000

$1,000,000

* $4,000,000

$1,000,000

$4,000,000

$3,000,000
$7,000,000
$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8/7/02
9/20/02

4/13/99

5/22/02

3/12/99

8/15/02
9/10/02
10/1/02
5/13/98

4/13/98

7/28/98

10/31/02

4/30/03




SECTION B OF NASS5-98069
MODIFICATION NO. 13

SUPPLIES OR SERVICES AND PRICES/COSTS

Contractor Defined Milestones

N41.

N42.

N43.

N44,
N45.
N46.

N47.

N48.
N49.
N50.
N51.
N52.
NS53.
N54.
N5S.
NS56.
NS57.

NS8.

GOES N and O Team Kickoff $1,000,000
Conltract Award to Panametrics for SEM $3,000,000
Instruments

Deliver Engineering Communications $8,000,000
Model Data :
S/C Emulator & PES PDR $8,000,000
Gate 3 - GOES Bus Layout Complete $7,500,000
Gate 5 -V‘GOES Antenna Design Complete $6,000,000
Deliver GOES N SXI to Spacecraft $6,000,000
Mechanical Interface

GTACS/NTACTS Proof-of-Concept Demo  $5,500,000
Gate 4 - GOES Payload Layout Complete $6,500,000
Communication Subsystem CDR $3,500,000
RESERVED

Version Description Décument - Build 4 $3,500,000
Performance Evaluation System Delivery $4,500,000
Deliver Flight Communications Model Data  $3,000,000
Gate 7 - Start Bus Integration $6,000,00Q
Deliver Ground System SOCC/CDASs $2,600,000
Gate 9 - Bus Complete $2,000,000
GOES N End-to-End Test 1A Completed $2,500,000

14

2/11/98

3/4/98
10/7/98

11/3/98
12/11/98
12/23/98

1/8/99

2/15/99
2/19/99

3/10/99

6/18/99
7/30/99
9/8/99
11/25/99
3/23/00
3/24/00

6/23/00




SECTION F OF NAS5-98069
MODIFICATION NO. 13

DELIVERIES OR PERFORMANCE

F.1 DELIVERY SCHEDULE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line
Item Number

(CLIN)

1.

Description

On-Orbit Acceptance of
GOES N Spacecraft

Propulsion Computer Model
& Supporting Documentation

‘Software Development

& Validation Environment

Source & Executable
Flight Software Code

Emulators
S/C Emulators (2)

INR Performance
Evaluation System

SXI to Spacecraft
Mechanical Interface
SXI to Spacecraft Harness

Battery Test Cells
(5 from each activation lot)

38

Delivery Date

End of GOES NPLT

GOES N ESD-3 mos.

\

GOES N ESD-3 mos.

GOES»N ESD-3 mos.

GOES N ESD-16 mos.

Spaéecraft CDR
+ 3 mos.

January 1999
September 1999
1 mo. after S/C

Contractor Acceptance
of Flight Cells

SOW
Reference

364

3231

3.2.125

32.13&3.3.13
Spec. 11.3

3.2.16.1
3.3.16
Spec. 11.4
33114
33.11.4

3.36.1
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{x) A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A. '

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paving office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).
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14. description of amendment/modification (Omanized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification increases the contract funding by $17,001,000 for continued performance under this
contract.

Accordingly:

Except as provided herein, all terms and conditions of the document referenced in item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.
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Sandra Marshall
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‘Modification No. 14
Page 2 of 2

1. In Clause H.6, increase the funding by $17,001,000 to $63,122,000. The period of
allotment remains from the effective date of the contract through December 23, 1998.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02637A(1C) 415-02643A(1C)
JON: 415-616-41-81-11 415-616-41-81-11
APP: 809/00110(99) ~ 809/00110(99)
BLI: A701 A702

OC: 41-2550 41-2550

AMT: $8,501,000 $8,500,000

3. Replace pages 48 and'49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NASS-98069

MODIFICATION NO. 14
SPECIAL CONTRACT REQUIREMEN TS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF.294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructiohs on the back of the form'and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

. The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting penods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $63,122,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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SECTION H OF NASS5-98069

MODIFICATION NO. 14
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is .
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the -
Government clause notwithstanding.

() (1) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until December 23, 1998.

2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the ‘
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

4) If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NASS5-98069
Modification No. 15
Page 2 of 2

1. In Clause H.6, increase the funding by $11,000,000 to $74,122,000. The period of
allotment remains from the effective date of the contract through January 31, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02652A(1C)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLI: A703

OC: 41-2550

AMT: $11,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification. '

END OF MODIFICATION
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Page 2 of 3

1. In Clause J.1 LIST OF ATTACHMENTS make the enclosed changes to Attachment
A, Statement of Work and Attachment B, Performance Specification. Also, add
Appendix A — Specification Deviation and Waiver Change Summary Page to the end of
Attachment B, Performance Specification.

Appendix A allows deviations to paragraph 8.5.3.2, paragraph 8.6.3.2 and Table 8.6.3.2-2

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A Statement of Work
Paragraph 3.2.4

Attachment B, Performance Specification

Paragraph 4.1.6.2.1 -
Paragraph 6.2.1
Paragraph 7.2.1
Figure 8.4.5.1

Figure 8.4.5.2

Figure 8.4.5.3

Figure 8.4.5.5-1
Figure 8.4.6.1.1-1
Paragraph 8.4.5.1
Paragraph 8.4.5.2
Paragraph 8.4.5.3
Paragraph 8.4.5.5
Paragraph 8.4.6.1
Paragraph 8.4.6.1.1
Paragraph 8.4.6.5
Paragraph 8.4.9
Paragraph 9.1.3.11
Paragraph 9.5.6.1.2
Table 10.0 ‘
Paragraph 10.1.2.13
Paragraph 10.1.2.1.4
Paragraph 10.1.2.1.4.1
Paragraph 10.1.2.1.4.2
Paragraph 10.1.2.1.4.3




NASS5-98069
Modification No. 16
Page 3 of 3

Paragraph 10.1.2.1.4.4
Paragraph 10.1.2.2
Paragraph 10.1.3.4
Paragraph 10.1.4
Paragraph 10.1.5
Paragraph 10.1.5.1
Paragraph 10.1.5.6
Paragraph 10.1.5.7
Paragraph 10.5.4.1

Appendix A pages

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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This modification increases the contract funding by $10,700,000 for continued performance under this

contract.
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NAS5-98069
Modification No. 17
‘Page 2 of 2

1. In Clause H.6, increase the funding by $10,700,000 to $84,822,000. The period of
allotment is from the effective date of the contract through March 1, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02662A(1C)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLI: A704

OC: 41-2550

AMT: $10,700,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NASS-98069

MODIFICATION NO. 17
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

. The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods endmg ‘March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $84,822,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:

48




SECTION H OF NASS-98069

MODIFICATION NO. 17
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date ‘ Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the

* Contractor, approximate the total amount at the time allotted to the contract. The Contractor is

not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding. '

(c) (1) It is contemplated that funds presently allotted to this contract will cover
the work to be performed until March 1, 1999.

(2)  If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the .
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it. ‘

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

@) If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 18
'Page 2 of 2

1. In Clause B.S EVENTS FOR PERFORMANCE BASED PAYMENTS make the
following changes:

Delete event N47, Deliver GOES N SXI to Spacecraft Mechanical Interface.

Add event N69, Algorithm Design Description — Build 3 for an amount of $4,000,000
with a completion date of 1/20/99. !

Add event N70, 1553 Data Bus Diagnostics Features Meeting for an amount of
$2,000,000 with a completion date of 2/11/99.

2 1In Clause J.1 LIST OF ATTACHMENTS, Attachment K, Performance Based

Payments Completion Criteria (Contractor Provided Milestones), delete milestone N47
and add milestones N69 and N70.

3. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 14
Page 15

Attachment K, Performance Based Payments Completion Criteria (Contractor Provided

Milestones)

Page 3
Page 4

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further

equitable adjustment attributable to such facts and circumstances giving rise by this
change.

END OF MODIFICATION




SECTION B OF NASS-98069
MODIFICATION NO. 18

SUPPLIES OR SERVICES AND PRICES/COSTS

Contractor Defined Milestones

N41.

N42.

N43.

N44.

N45.

N46.

N47.

N48.

N50.
N51.
N52.
N53.
N54.

N55.
N56.
N57.

NS8.

N49.

GOES N and O Team Kickoff

Contract Award to Panametrics for SEM
Instruments 3

Deliver Engineering Communications
Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Compléte

Gate 5 - GOES Antenna Design Complete
RESERVED

GTACS/NTACTS Proof-of-Concept Demo
Gate 4 - GOES Payload Layout Complete
Communication Subsystem CDR
RESERVED

Version Description Document - Build 4
Performance Evaluation System Deliveryl
Deliver Flight Communications Model Data
Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs
Gate 9 - Bus Complete

GOES N End-to-End Test 1A Completed

14

$1,000,000

$3,000,000 -
$8,000,000

$8.000,000

$7,500,000

$6,000,000

$5,500,000

- $6,500,000

$3,500,000

$3,500,000
$4,500,000
$3,000,000
$6,000,000
$2,600,000
$2,000,000

$2,500,000

2/11/98

3/4/98
10/7/98

11/3/98
12/11/98

12/23/98

2/15/99
2/19/99

3/ 10/99

6/18/99 -
7/30/99 -
9/8/99
11/25/99
3/23/00
3/24/00

6/23/00




NS59.

N60.
N61.
N62.
N63.
N64.

N65S. -

N66.
N67.
N68.
N69.
N70.

GOES O

SECTION B OF NAS5-98069

MODIFICATION NO. 18

SUPPLIES OR SERVICES AND PRICES/COSTS

Flight Operations Training Program
Completed

Spacecraft Training Program Plan (Final)
Complete Fit Check

GOES N End-to-End Test 2 Completed
Launch Site Test Procedures

INR System Description and
Analysis Document (Final)

Contingepcy Simulation # 1

Dress Reh'earsal

GOES-N Data Book

GOES-N End-to-End Test 4 Completed
Algorithm Design Description — Build 3

1553 Data Bus Diagnostics Features
Meeting

Spacecraft System Level Reviews

Ol.
02.
03.
04.

O4A.

0s.
06.

Critical Design Review
Mission Operations Review
Pre-Environmental Review
Pre-Storage Review
Pre-Shipment Review
Flight Operations Review

Spacecraft Launch Readiness Review

15

$10,000,000

- $8,000,000

$8,000,000
$4,000,IOOO
$4,000,000
$4,000,000

$4,000,000
$3,000,000
$10,000,000

$3,000,000

$4,000,000
$2,000,000

$2,000,000
$10,000,000
$10,000,000
$12,000,000
$1,000,000
$1,000,000
$1,000,000

10/4/00

11/28/00
12/1/00
1/26/01
3/19/01
4/27/01

8/2/02
9/13/02

~ 10/08/00

5/14/01
, 1/20/99
2/11/99

2/11/00
4/2/02
4/18/02
12/11/02 -
12/11/03
1/9/04
4/4/04




Modification No. 18

No. Title Generic Description
17 | Ground System The ground system hardware and software are complete, installed
Complete at the customer site, and the site acceptance testing is complete,

with all anomalies resolved and closed.

18 |Mission Complete | The transfer orbit and in-orbit test operations are complete. Al
anomalies are resolved. The satellite is configured for on-station

operations.
GOES N
Milestone |Description | Completion
' Criteria
N2A. Preliminary Design Review Updates 1
N37A. EDDS Hardware / Software Interface 1
N41. GOES N and O Team Kickoff 1
N42. Contract Award to Panametrics for SEM Instruments 2
N43. Deliver Engineering Communications Model Data 3
N44. S/C Emulator & PES PDR A 1
N45. Gate 3 - GOES Bus Layout Complete 5
N46. Gate 5 - GOES Antenna Design Complete 5
N47. RESERVED
N48. GTACS/NTACTS Proof-of-Concept Demo 6
N49. Gate 4 - GOES Payload Layout Complete 5
N50. Communication Subsystem CDR . 1
N51. Deliver Imager/Sounder S/C Emulator Elements 4
N52. Version Description Document - Build 4 3
N53. Performance Evaluation System Delivery 4
N54. Deliver Flight Communications Model Data 4
N5S. Gate 7 - Start Bus Integration 5
N56. Deliver Ground System SOCC/CDASs 4
N57. Gate 9 - Bus Complete 5
N58. GOES N End-to-End Test 1A Completed 6
N59. Flight Operations Training Program Completed 6
N60. Spacecraft Training Program Plan (Final) 3
N61. Complete Fit Check 6
N62. GOES N End-to-End Test 2 Completed 6
N63. Launch Site Test Procedures 3
N64. INR System Description and Analysis Document (Final) 3
N6S5. Contingency Simulation # 1 6
N66. Dress Rehearsal 6
N67. GOES N Data Book 6




18

Modification No.
GOES N
NG68. GOES N End-to-End Test 4 Completed 6
N69. Algorithm Design Description — Build 3 6
N70 1553 Data Bus Diagnostics Features Meeting 6
GOES O
Milestone |Description Completion
Criteria
029. Gate 7 - Start Bus Integration 5
030. Gate 9 - Bus Complete 5
031. Gate 10 - Payload Complete 5
032. Bus & SEM Instruments Integration & Test Complete 6
033. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre- 1
Shlpment Review
034. Gate 12 - GOES O S/C to System Test 5
035. Gate 13 - GOES O S/C Complete 5
036. GOES O End-to-End Test 4 Completed 6
GOES P
Milestone |Description Completion|
Criteria
P29. Kickoff Meeting 1
P30. Deliver Launch Services Proposal 3
P31. Manufacturing Readiness Review 1
P32. Preliminary Design Review (if req'd) 1
P33. Transfer SEM instruments from precontractual stores 6
P34. Communication Subsystem to Integration 6
P35. T&C Subsystem to Integration 6
P36. Gate 11 - Antenna to Integration 5
P37. ACS Subsystem to Integration 6
P38. Gate 9 - Bus Complete 5
P39. Bus & SEM Instruments Integration & Test Complete 6
P40. S/C Unit Integration Complete 6
P41. SEM Instruments Integration & Test 6
P42. Gate 12 - S/C to System Test 5
P43. GFE Integration 6
P44. Complete EMI/EMC Test 6
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NAS5-98069
Modification No. 19
Page 2 of 3

1. In Clause B.1 DELIVERABLE REQUIREMENTS, item number 7, delete the
requirement for the SXI to Spacecraft Mechanical Interface.

2 In Clause F.1 DELIVERY SCHEDULE, item number 7, delete the requirement for the
SXI to Spacecraft Mechanical Interface.

3. In Clause J.1 LIST OF ATTACHMENTS make the following changes:

Attachment A, Statement of Work: mcorporate the enclosed changes that are cited
below.

Attachment B, Performance Specification: mcorporate the enclosed changes thatare - - - =<
cited below.

Attachment C GOES N-Q Imager Interface Control Document: in Table 3.4.3-5,
Frequency 468.800 MHz, a deviation has been granted from the 0.1V/meter requirement
to 0.3V/meter.

Attachment D, N-Q Sounder Instrument Interface Control Document: in Table 3.4.3-5,
Frequency 468.800 MHz, a deviation has been granted from the 0.1V/meter requirement
to 0.3V/meter.

Attachment E, SXI Interface Requirements Document for GOES N-Q Spacecraft:
replace this document with Interface Control Document for the Solar X-Ray Imager
(SX1), dated January 29, 1999.

Attachment H, List of Government Furnished Property: change the SXI Mass Model
availability date from February 1999 to April 30, 1999.

4. Replace the contract areas listed below with the enclosed revised pages:
Contract
Page 4

Page 38
Page 76

Attachment A, Statement of Work

Paragraph 3.2.4
Paragraph 3.3.11.4
Paragraph 3.8.2.4.2




NAS5-98069
Modification No. 19
Page 3 of 3

Attachment B, Performance Specification

Paragraph 9.2.2.1
Paragraph 9.3.6.2.2
Paragraph 9.4.2.1
Paragraph 9.4.5.2
Paragraph 9.4.6.1
Paragraph 9.4.6.2
Paragraph 9.4.6.3
Paragraph 9.4.6.4
Paragraph 9.4.6.5 : '
Paragraph 9.4.6.6.1
Paragraph 9.4.6.6.2

Attachment E. SXI Interface Control. Document for GOES N-Q Spacecraft

Replace original attachment in its entirety

Attachment H, List of Government Furnished Property

Page 1

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION




SECTION B OF NASS5-98069
MODIFICATION NO. 19

SUPPLIES OR SERVICES AND PRICES/COSTS

B.1 DELIVERABLE REQUIREMENTS (GS¥C 52.210-90) (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number
(CLIN) Description
1. | On-Orbit Acceptance of
GOES N Spacecraft
2. Propulsion Computer Model &
Supporting Documentation
3. Softwaré Development &
Validation Environment
4, Source & Executable
Flight Software Code
5. Emulators
S/C Emulator (2)
6. INR Performance Evaluation System
7. SXI to Spacecraft Harness
8. Battery Test Cells
(5 from each activation lot)
9. Data for Communication Modeling
Engineering Model Data
Flight Model Data
10. Acceptance of SSGS
11. On-Orbit Acceptance of
GOES O Spacecraft

Price

$274,600,000
NSP
NSP
NSP
NSP

NSP
NSP

NSP

NSP

NSP

$148,500,000




SECTION F OF NASS-98069
MODIFICATION NO. 19
DELIVERIES OR PERFORMANCE

F.1 DELIVERY SCHEDULE (GSFC 52.212-93) (OCT 1988)

The items required by this contract shall be delivered as follows:

Contract Line .
Item Number SOwW
(CLIN)  Description Delivery Date Reference
1. On-Orbit Acceptance of End of GOESNPLT 3.6.4
GOES N Spacecraft
2. Propulsion Computer Model GOES NESD-3 mos. 3.2.3.1
& Supporting Documentation ) :
3, Software Development GOES NESD-3mos. 3.2.12.5
& Validation Environment
4, Source & Executable GOES N ESD-3 mos.
Flight Software Code
5. Emulators
S/C Emulators (2) GOES N ESD-16 mos. 3.2.13 & 3.3.13
Spec. 11.3
6. INR Performance Spacecraft CDR 3.2.16.1
Evaluation System +3mos. 3.3.16
Spec. 11.4
7. SXI to Spacecraft Harness Septexﬁber 1999 '33.11.4
8 . Battery Test Cells 1 mo. after S/C 3.3.6.1
(5 from each activation lot) Contractor Acceptance

of Flight Cells
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SECTION J OF NAS5-98069
MODIFICATION NO. 19
LIST OF ATTACHMENTS

11 LIST OF ATTACHMENTS (GSFC 52.210-101) (OCT 1988)

The following attachments constitute part of this contract:

Attachment Description " Date
A Statement of Work | August 26, 1997
B Performance Specification August 26, 1997
C GOES-N-Q Imager Interface” oo R_eyision c

Control Document

D N-Q Sounder Instrumenf Interface Revision C
Control Do¢ument

E Interface Control Document for the January 29, 1999
Solar X-Ray Imager (SXI)
F RESERVED
G Contract Document Requirements List August 26, 1997
H List of Government Furnished Property August 26, 1997
I Program Review Requirements August 26, 1997
J Small, Small Disadvantaged and January 12, 1998
Women-Owned Small Business
Subcontracting Plan
K Performance Based Payments August 26, 1997
Completion Criteria
Performance Based Payments Completion Revision A
Criteria (Contractor Provided Milestones) =~ September 10, 1998
(End of clause)
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_OMB APPROVAL #: 2700-0042
AMENDMENT OF SOLICITATION/ 1. CONTRACT ID CODE PAGE OF PAGES
MODIFICATION OF CONTRACT N/A 1] 2
MENDMENT:MODIFICATION NO. 3, EFFECTIVE DATE 4. REQUISITIONPURCHASE REQ. NO. 5. PROJECT NO. (if applicabie)
See Block 16C See Block 12 -
FSUED BY CODE 7. ADMINISTERED BY (If other than ltem6) ~ CODE |
NASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes — Los Angeles
Greenbelt, MD 20071

8. NAME AND ADDRESS OF CONTRACTOR (No.. street, county, State, and Zip Code) '

Hughes Space: and Communications Co.
PO Box 92919 _
Los Angeles, CA 90009 '

CODE FACILITY CODE

(X) | sA. AMENDMENT OF SOLICITATION NO. 9B. DATED (SEEITEM11) - :
| .
10A. MODIFICATION OF CONTRACT/ORDER NO. 10B. DATED (SEE ITEM 13)
X | NAS5-98069 ' 01/28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers D is extended, D is not extended.
Offers must acknowledge receipt of this amendment prior 1o the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing ltems 8 and 15, and returning D Copies of the amendment; (b) By acknowledaing receipt of this amendment on each copy of the offor
submitted: or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
8E RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
_~#@biR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each telegram
Sl makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.
COUNTING AND APPROPRIATION DATA (If required)
BX B/NC: 427 See Page 2
13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
: 1T MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.0x)
(x) A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paving office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specify type of modification and authority)
X Unilateral Modification; Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor is not, D is required to sign this document and return copies to the issuing office.

14. description of amendmentmodification (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification increases the contract funding by $7,050,000 for continued performance under this contract.

Accordingly:

Except as provided herein. ail terms and conditions of the zccument referenced in Item SA or 10A, as heretofore changed, remains unchanged and in full force and effect
15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)

Sandra Marshall
. CONTRACTOR/OFFEROR 15C. DATE SIGNED 168. UNIT STATES OF\%ICA

BY
(Signature of Contrdcting Officer)

16C. DATE SIGNED
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NSN 7540-01-152-8070 30-105 STANDARD FORM 30 (Rev. 10-83)
PREVIOUS EDITION UNUSABLE : Prescribed bv GSA

Y

(Signature of person authorized to sign)




NASS5-98069
Modification No. 20
Page 2 of 2

1. In Clause H.6, increase the funding by $7,050,000 to $91,872,000. The period of
allotment is from the effective date of the contract through March 10, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02673A(IC) 415-02669A(1C)
JON: 415-258-80-11-01 415-616-41-81-11
APP: 809/00110(99) 809/00110(99)
BLI: A701 A705

OC: 41-2550 41-2550

AMT: $50,000 $7,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NASS-98069

MODIFICATION NO. 20
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

~d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports. .

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $91,872,000 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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. SECTION H OF NAS5-98069
MODIFICATION NO. 20
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided By the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is v
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay.or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
~ Government clause notwithstanding.

(c) (1)  Itis contemplated that funds presently allotted to this contract will cover
the work to be performed until March 10, 1999. '

(2)  Iffunds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

. (i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

4) If, after the notification referred to in subdivision (3)(i) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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OMB APPROVAL #:

AMENDMENT OF SOLICITATION/ 1. CONTRACT ID CODE - PAGE OF PAGES
MODIFICATION OF CONTRACT N/A 1 | 3
2. AMENDMENTMODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITIONPURCHASE REQ.NO. | §. PROJECT NO. (I appiicatie)
Twenty-One (21) See Block 16C See Block 12
6. ISSUED BY . CODE | 7. ADMINISTERED BY (If other then e 6) cooe |
NASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes - Los Angeles

Greenbelt, MD 20071

8. NAME AND ADDRESS OF CONTRACTOR (Na., stres!, county. Stale, and Zip Code)

Hughes Space and Communications Co.
PO Box 92919 "
Los Angeles, CA 90009
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(X) | 9A. AMENDMENT OF SOLICITATION NO. | 98. DATED (SEE ITEM 11)
10A. MODIFICATION OF CONTRACT/ORDER NO. 108. DATED (SEEITEM 13) .
X | NAS5-98069 01/28/98
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D The above numbered solicitation is amended as set forth in hem 14, The hour and date soecified for receipt of Offers D is extended, D is not axtended.
Offers mus! acknowledae receipt of this amendment pnor 1o the hour and date soecified in the solicitation or as amended, by one of the following methods:

(a) By completing lems 8 and 15, and retuming D cooies of the amendment: (b) By acknowiedging receipt of this amendment on each copy of the offor

submitied. or (c) By separate letter of telearam which includes a reletencs 10 the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. If by virlue of this amendment you desire 1o change an ofier already submitied, such change may be made by telegram or letter, provided each teiegram
of letier makes reference to the solicitation and this amendment, and 1s received pnor 10 the opening hour and dale specified.

12. ACCOUNTING AND APPROPRIATION DATA (if required)
PPC: BX C: 427 See Page 2

13 THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
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g () A THIS CHANGE ORDERIIS ISSUED PURSUANT TO (Soecry autnorty) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A '

'B. THE ABOVE NUMBERED CONTRACT/ORDER 1S MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paving office,
Appropnation dale, elc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103().
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d. OTHER (Specify type of modificahon and suthonty)
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the contract

Accordingly.
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Manager, NASA Contracts andra hars .
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NAS5-98069
Modification No. 21
' Page 2 of 3

1. In Clause B.5, EVENTS FOR PERFORMANCE BASED PAYMENTS, change the
name of event N33 to Baseline Delta 3 Design TIM Data Package and Presentation at
CCAS.

2. In Clause H.:6, LIMITATION OF FUNDS, decrease the funding from $91,872,000 by
$42,687 to $91,829,313. The period of performance remains unchanged.

3. Block 12 Accounting and Appropriation Data:

PCN: 415-54889A(1C)
JON: 415-227-80-81-42
APP: 808/90110(98)
BLI: A-701

OC: 41-2512

AMT: ($42,687)

4. In Clause J.1 LIST OF ATTACHMENTS make the following changes:

Attachment G, Contract Data Requirements List: revise CDRL LV-3.8-10 to reflect the
enclosed changes.

Attachment I, Program Review Requirements: replace paragraphs 1.8.12, 1.8.12.1 and
1.8.12.2 with the enclosed changes

Attachment K, Performance Based Payments Completion Criteria: change the
description of N33 to Baseline Delta 3 Design TIM Data Package and Presentation at
CCAS.

5 Replace the contract areas listed below with the enclosed revised pages:

Contract
Page 13
Page 48

Attachment G, Contract Data Requirements List
Table of Contents

Table |

LV-38-10




NASS5-98069
Modification No. 21
Page 3 of 3

Attachment I, Program Review Requirements

Paragraph 1.8.12
Paragraph 1.8.12.1

Attachment K, Performance Based Payments Comg‘ letion Criteria

Page 2

\

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION




N28.

N29.

N30.

N31.

N32.

N33.

N34.

N35.

N36.

SECTION B OF NASS-98069

MODIFICATION NO. 21

SUPPLIES OR SERVICES AND PRICES/COSTS

t

Booster on Stand (BOS) Review
Pre-Payload Mate Review
Launch Vehicle Mission Peculiar/

Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED
Baseline Delta 3 Design TIM
Data Package and Presentation

at CCAS

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

Launch Readiness Review

Electronic Data Distnibution System

N37.

System Events
N39.

N40.

EDDS Critical Design Review
EDDS Hardware/Software Interface Review

EDDS Acceptance

Spacecraft Engineering Handover

Final On-orbit Acceptance

$3,500,000

$3,000,000

" $1,000,000

t

$4,000,000

$1,000,000

$4,000,000

$3,000,000

$7,000,000

$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8/7/02
9/20/02

4/13/99

5/22/02

3/12/99

8/15/02
9/10/02
10/1/02
5/13/98

4/13/98

7/28/98

10/31/02

4/30/03




SECTION H OF NASS5-98069

MODIFICATION NO. 21
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF,294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

'

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report” in accordance with the instructions on the back of the form-and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting” of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively. :

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $91,829,313 is presently available
for payment and allotted to this contract It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item 1s allotted:
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Modification No.

Launch Vehicle Mission Peculiar/

N30. S-415-27 1.8.10
Mission Unique Preliminary Design '
Review
N31. Launch Vehicle Mission Peculiar/ S-415-27 1.8.11
Mission Unique Critical Design Review
N32. | Baseline Delta 3 Design TIM Data S-415-27 1.8.12
Package and Presentation at CCAS _
N33. Launch Vehicle Component/System S-415-27 1.8.12
Design Review (Major Mods only) '
(CDR Level)
N34. External Independent Readiness S-415-27 1.8.13
Review
N35. Senior NASA Management S-415-27 1.8.14
Mission Readiness Review
N36. Launch Readiness Review S-415-27 1.8.15
" Electronic Data Distribution System
N37. EDDS Critical Design Review S-415-27 1.7
N37A | EDDS Hardware/Software Interface HSC Proposed | Criteria
Review Attachment K 1
N38. EDDS Acceptance S-415-23 1.3.1
System Events
N39. Spacecraft Engineering Handover - S-415-27 1.3
N40. | Final Acceptance Contract Clause B.7

21




AMENDMENT OF SOLICITATION/ 1. CONTRACT 1D CODE PAGE OF PAGES
MODIFICATION OF CONTRACT N/A 1 |2
NDMENTMODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. §. PROJECT NO. (¥ appiicable)

Wenty-Two (22) See Block 16C See Block 12

. ISSUED BY CODE 7. ADMINISTERED BY (f other than fom§)  CODE |
NASA/Goddard Space Flight Center NASA/Goddard Space Flight Center and
GOES Procurement Office, Code 214.2 DCMC/Hughes — Los Angeles -
Greenbelt, MD 20071

8. NAME AND ADDRESS OF CONTRACTOR {No., street, county, State, and Zip Cods)

[

Hughes Space and Communications Co.
PO Box 92919
Los Angeles, CA 90009

CODE FACILITY CODE
(X) | 9A. AMENDMENT OF SOLICITATION NO. 98. DATED (SEE ITEM 11)
10A. MODIFICATION OF CONTRACT/ORDER NO. 10B. DATED (SEE ITEM 13)
X | NAS5-98069 01/28/98

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
[T] The above numbered solicitation is amended as set forth in ltem 14. The hour and date specified for receipt of Offers || is extended, |_] is not extended.
Offers must acknowlo_dnc receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing items 8 and 15, and returning D Copies of the amendment; (b) By acknowiedging receipt of this amendment on each copy of the offor :
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF

R OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter, provided each telegram

br makes reference {o the solicitation and this amendment, and is received prior {o the opening hour and date specified.

[ ACCOUNTING AND APPROPRIATION DATA (If required)
: BX B/NC: 427 See Page 2

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO, AS DESCRIBED IN ITEM 14.00

[6.9) A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. INITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying offics,.
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY: OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

d. OTHER (Specity type of modification and authority)
X Unilateral Modification; Clause H.6 LIMITATION OF FUNDS

E. IMPORTANT: Contractor is not, I:I is required to sign this document and return copies to the issuing office.

14. description of amendment/modification (Omyanized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification increases the contract funding by $5,000,000 for continued performance under this contract.

Accordingly:
Except as provided herein, all terms and conditions of the document referenced in ltem 9A or 10A, as hemﬁfore changed, ins unchanged and in full force and effect
15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
Sandra Marshall
CONTRACTOR/OFFEROR 15C. DATE SIGNED 168B. UNITED STATES OF, AMERICA ; Lo 16C. DATE SIGNED
i S e Yo, L7 ,,// /" ; // .
BY el 2 / 4 ," / / by 35/ "%’ /i 7
{Signature of person authorized to sign) (Signature of Contracnng Oﬂiccr) £ HR O
NSN 7540-01-152-8070 30-105 STANDARD FORM 30 (Rev. 10-83)

PREVIOUS EDITION UNUSABLE Prescribed bv GSA




NASS5-98069
Modification No. 22
Page 2 of 2

1. In Clause H.6, increase the funding by $5,000,000 t& $96, 829,3\13. 'The period of
allotment is from the effective date of the contract through April 30, 1999.

i

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02681A(1C)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLL: A706

OC: 41-2550

AMT: $5,000,000

3. Replace pages 48 and 49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION




SECTION H OF NAS5-98069
MODIFICATION NO. 22
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts” in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report. '

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports. -

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $96,829,313 is presently available
for payment and allotted to this contract. It is anticipated that from time to time additional funds
will be allocated to the contract in accordance with the following schedule, until the total price of
said item is allotted:
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' SECTION H OF NAS5-98069
MODIFICATION NO. 22 .
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

©) (1)  Itis contemplated that funds presently allotted to this contract will cover
the work to be performed until April 30, 1999.

2) If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the '
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract. '

(3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

, (i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

(4)  If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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NAS5-98069
Modification No. 23
‘Page 2 of 2

1. In Clause H.6, increase the funding by $24,000,000 to $120,829,313. The period of
allotment is from the effective date of the contract through September 8, 1999.

2. Block 12 Accounting and Appropriation Data:

PCN: 415-02697A(1C)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLL: A707

OC: 41-2550

AMT: $24,000,000

3. Replace pages 48 and'49 of the contract with the replacement pages included with this
modification.

END OF MODIFICATION
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SECTION H OF NASS5-98069

MODIFICATION NO. 23
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts” in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report. :

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructiohs on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

, The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.

20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $120,829,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

¥
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SECTION H OF NASS5-98069

MODIFICATION NO. 23
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have performed work on the items specified in

“paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the
Contractor, approximate the total amount at the time allotted to the contract. The Contractor is -
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(©) )] It is contemplated that funds presently allotted to this contract will cover
the work to be performed until September 8, 1999.

(2)  If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the '
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(ii) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties. -

(4)  If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date
substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate
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C. THIS SUPPLEMENTAL AGREEMEN:T IS ENTERED INTO PURSUANT TO AUTHORITY OF:
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d. OTHER (Specify tvpe of modification and authority)
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NAS5-98069
Modification No. 24
‘Page 2 of 3

1. In Clause J.1 LIST OF ATTACHMENTS make the following changes:

Attachment A, Statement of Work: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.

Attachment B, Performance Specification: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.

Attachment G Contract Document Requirements List: incorporate the changes that are
cited in the referenced Configuration Change Requests and enclosed pages.

Attachment H, List of Government Furnished Property: incorporate the changes that are
cited in the referenced Configuration Change Requests and enclosed pages.

2. Replace the contract areas listed below with the enclosed revised pages:

Attaéhment A, Statement of Work

Paragraph 3.2.11.4
Paragraph 3.3.11.4
Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment B, Performance Specification

Paragraph 3.7

Paragraph 4.1.6.2.1

Paragraph 7.2.1, item 20j (added)
Paragraph 7.2.2, item 6 (added)
Paragraph 7.2.3, item 15 (added)
Paragraph 8.4.1, item 3

Figure 8.4.1-1 (added)

Figure 8.4.1-2 (added)
Paragraph 9.3.2.1

Paragraph 10.2.1.7

Paragraph 10.2.2

Paragraph 10.2.9.4.2

Paragraph 10.2.9.4.3

Paragraph 10.2.9.4.6

Table 10.2.9.3




NAS5-98069
Modification No. 24
Page 2 of 3

1. In Clause J.1 LIST OF ATTACHMENTS make the follqwing changes:

Attachment A, Statement of Work: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.

Attachment B, Performance Specification: incorporate the changes that are cited in the
referenced Configuration Change Requests and enclosed pages.

Attachment G Contract Document Requirements List: incorporate the changes that are
cited in the referenced Configuration Change Requests and enclosed pages.

Attachment H, List of Government Furnished Property: incorporate the changes that are
cited in the referenced Configuration Change Requests and enclosed pages.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A, Statement of Work

Paragraph 3.2.11.4
Paragraph 3.3.11.4
Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment B, Performance Specification

Paragraph 3.7

- Paragraph 4.1.6.2.1

Paragraph 7.2.1, item 20j (added)
Paragraph 7.2.2, item 6 (added)
Paragraph 7.2.3, item 15 (added)
Paragraph 8.4.1, item 3

Figure 8.4.1-1 (added)

Figure 8.4.1-2 (added)
Paragraph 9.3.2.1

Paragraph 10.2.1.7

Paragraph 10.2.2

Paragraph 10.2.9.4.2

Paragraph 10.2.9.4.3

Paragraph 10.2.9.4.6

Table 10.2.9.3




NAS5-98069
| Modification No. 24
Page 3 of 3

Attachment B, Performance Specification (cont.)

Figure 10.2.9.4.3-01 (added)

Paragraph 10.3.2.3

Paragraph 10.4.4

Paragraph 10.5.5.6 (added)

Paragraph 10.11.3

Appendix A Deviation and Waiver Summary
Appendix B Component EMI/EMC Tests

Note: Replacement pages are provided for all of sections 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0,
and 10.0. "

Attachment G, Contract Document Requirements List

SE 2.5-05
SFAT 3.3.1-01
SFAT 3.3.1-02

Attachment H, Government Furnished Property

Page 1
Page 2
Page 3

The fixed price of this contract, and the funds allotted for the performance thereof; shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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(a) By completing items 8 and 15, and returning D copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offor

submitted:; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGEMENT TO
BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF
YOUR OFFER. If by virtue of this amendment you desire lo change an offer already submitted, such change may be made by telegram or letter, provided each telegram
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B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
Appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:
X | Clause 52.243-1 Changes Fixed Price—Alt. II

d. OTHER (Specify type of modification and authonity)

E. IMPORTANT: Contractor D is not, @ is required to sign this document and returmn i copies 1o the issuing office.

14. description of amendment/modification (Omanized by UCF section headings, including solicitation/contract subject matter where feasible.)

This modification issues and definitizes Configuration Change Requests 4124, 8007A and 8008A at no change
to the contract price.

Accordingly:
Except as provided herein, all terms and conditions of the document referenced in item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect
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NAS5-98069
Modification No. 25
Page 2 of 2

1. In Clause B.1, DELIVERABLE REQUIREMENTS, incorporate GTACS
Workstation for SXI T&C, I&V and Software Development within item number 3.

2. In Clause F.1, DELIVERY SCHEDULE, incorporate GTACS Workstation for SXI
T&C, 1&V and Software Development within item number 3 with a date of February
1999. .

3. In Clause J.1 LIST OF ATTACHMENTS make the enclosed changes to Attachment
E, SXI Interface Requirements Document for GOES N-Q Spacecraft.

4. Replace the contract areas listed below with the enclosed revised pages:
Contract

Page 4
Page 38

Attachment E, SXT Interface Control Document for GOES N-Q Spacecraft

Paragraph 2.2.2 (Drawing 2A006603B)
Paragraph 2.2.2 (Drawing 2A06301B)

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION




SECTION B OF NASS-98069
MODIFICATION NO. 25
SUPPLIES OR SERVICES AND PRICES/COSTS

B.1 DELIVERABLE REQUIREMENTS (GSFC 52.210-90) (OCT 1988)

The Contractor shall perform and/or deliver the following:

Contract Line
Item Number X
(CLIN) Description Price
1. On-Orbit Acceptance of ~ $274,600,000
GOES N Spacecraft
2. Propulsion Computer Model & 3 NSP
Supporting Documentation v ‘
3. Software Development & | NSP
Validation Environment
GTACS Workstation for SXI T&C, I1&V
and Software Development
4. Source & Executable NSP
' Flight Software Code :
s, Emulators NSP
S/C Emulator (2) ‘
6. INR Performance Evaluation System : NSP
7. SXI to Spacecraft Harness . NSP
8. Battery Test Cells NSP
(5 from each activation lot)
9 Data for Communication Modeling NSP
Engineering Model Data
Flight Model Data
10. Acceptance of SSGS NSP
11. On-Orbit Acceptance of $148,500,000

GOES O Spacecraft




SECTION F OF NAS5-98069
MODIFICATION NO. 25
DELIVERIES OR PERFORMANCE

F.1 DELIVERY SCHEDULE (GSFC 52.212-93) (OCT 1988)
The items required by this contract shall be delivered as follows:

Contract Line

Item Number . SOwW
(CLIN) Description Delivery Date Reference
1. On-Orbit Acceptance of End of GOESNPLT 3.6.4
. GOES N Spacecraft
2. Propulsion Computer Model GOES N ESD-3 mos. 3.2.3.1

& Supporting Documentation
3. Software Development GOES N ESD-3 mos. 3.2.12.5
& Validation Environment ‘
GTACS Workstation for SXI February 1999
T&C, 1&V, and Software

Development
4, Source & Executable GOES N ESD-3 mos.
Flight Software Code -
5. Emulators ‘
S/C Emulators (2) GOES N ESD-16 mos. 3.2.13 & 3.3.13
Spec. 11.3
6. INR Performance Spacecraft CDR 3.2.16.1
Evaluation System + 3 mos. 33.16
Spec. 11.4
7. SXI to Spacecraft Harness September 1999 33.114
8. Battery Test Cells 1 mo. after S/C 3.3.6.1
(5 from each activation lot) Contractor Acceptance

of Flight Cells
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NASS5-98069
Modification No. 26
'Page 2 of 3

1. In Clause B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS, delete event
N353. Performance Evaluation System Delivery and add the following events:

N71. PES ADD Walk-Thru Review $2,000,000 7/15/99
N72. PES Prototype GUI Demo $2,000,000 7/15/99
N73. PES Delivery $500,000 10/15/99

~ 2. InClause J.1 LIST OF ATTACHMENTS, make the following changes:

Attachment C. GOES N-Q Imager Interface Control Document

In Table 3.4.2-3 change item 2 from "Primary bus fault" to "Primary bus short to ground
fault".
In Table 3.4.2-3 add item 5 as 5+40.0V </= Vin </=+40.5 V 3 ms Instrument Turn-On.

Attachment D, N-Q Sounder Instrument Interface Control Document

In Table 3.4.2-3 change item 2 from "Primary bus fault" to "Primary bus short to ground
fault".
In Table 3.4.2-3 add item 5 as 5+40.0V </= Vin </=+40.5 V 3 ms Instrument Turn-On.

Modify paragraph 3.6.1.4 "Purge Requirements" as follows:

"The spacecraft contractor shall provide a gas purge to the instrument optical cavity
during all operations at the spacecraft facility(s), launch site, and during transportation
(prior to fairing encapsulation) and storage. The purge..."

The remainder of the paragraph remains the same.

Attachment K, Performance Based Payments Completion Criteria

Replace item 53 with "Reserved".

Add items N71 PES ADD Walk-Thru Review with a completion criteria of 1, N72 PES
Prototype GUI Demo with a completion criteria of 6 and N73 PES Delivery with a
completion criteria of 4. '



NAS5-98069
Modification No. 26
Page 3 of 3

3. Replace the contract areas listed below with the enclosed revised pages:
Contract | .

Page 14
Page 15

Attachment K, Performance Based Payments Completion Crfteria

Page 3
Page 4

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which.is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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SECTION B OF NAS5-98069

MODIFICATION NO. 26

SUPPLIES OR SERVICES AND PRICES/COSTS

Contractor Defined Milestones

N41.

N42.

N43.

N44.
N45.
N46.
N47.
N48.
N49.
NS50.
NS1.
NS2.
NS3.
N54.
NSs.
NSé6.
NS57.

NS8.

GOES N and O Team Kickoff

Contract Award to Panametrics for SEM
Instruments

Deliver Engineering Communications
Model Data

S/C Emulator & PES PDR

Gate 3 - GOES Bus Layout Completé
Gate 5 - GOES Antenna Design Complete
RESERVED

GTACS/NTACTS Proof-of-Concept Demo

~Gate 4 - GOES Payload Layout Complete

Communication Subsystem CDR
RESERVED

Version Description Document - Build 4
RESERVED

Deliver Flight Communications Model Data
Gate 7 - Start Bus Integration

Deliver Ground System SOCC/CDASs
Gate 9 - Bus Complete

GOES N End-to-End Test 1A Completed

14

$1,000,000

" $3,000,000

$8,000,000

$8,000,000
$7,500,000

$6,000,000

$5,500,000
$6,500,000

$3,500,000
$3,500,000

$3,000,000
$6,000,000
$2,600,000

$2,000,000

$2,500,000

2/11/98

3/4/98

10/7/98

11/3/98

12/11/98

12/23/98

2/15/99
2/19/99

3/10/99

6/18/99

9/8/99
11/25/99
3/23/00
3/24/00

6/23/00




SECTION B OF NAS5-98069

MODIFICATION NO. 26
SUPPLIES OR SERVICES AND PRICES/COSTS

N59.  Flight Operations'Training Program $10,000,000 - 10/4/00

Completed
N60. Spacecraft Training Program Plan (Final) $8,000,000 11/28/00
N61.  Complete Fit Check | . $8,000,000 = 12/1/00
N62.  GOES N End-to-End Test 2 Completed $4,000,000 | 1/26/01
N63. Launch Site Test Procedures $4,000,000 3/19/01
N64.  INR System Description and +$4,000,000 4/27/01

Analysis Document (Final) :
N65.  Contingency Simulation # 1 © $4,000,000 8/2/02
N66.  Dress Rehearsal ' $3,000000 ©  9/13/02
N67. GOES-N Data Book $10,000,000 10/08/00
N68.  GOES-N End-to-End Test 4 Completed $3,000,000 5/14/01
N69. Algorithm Design Description — Build 3 $4,000,000 1/20/99
N70. 1553 Data Bus Diagnostibs Features $2,000,000 | 2/11/99

Meeting
N71.  PES ADD Walk-Thru Review $2,000,000 7/15/99
N72. PES Prototype GUI Demo - $2,000,000 7/15/99
N73. PES Delivery " $500,000 10/15/99

GOES O

Spacecraft System Level Reviews

Ol.  Critical Design Review $2,000,000 2/11/00
02. Mission Operations Review $10,000,000 4/2/02
| 03. Pre-Environmental Review $10,000,000 4/18/02
04. Pre-Storage Review $12,000,000 12/11/02
O4A.  Pre-Shipment Review $1,000,000 12/11/03
0s. Flight Operations Review ~ $1,000,000 1/9/04

06. Spacecraft Launch Readiness Review $1,000,000 4/4/04
| 15




Moadification No. 26

No. Title , Generic Description

18 |Mission Complete

The transfer orbit and in-orbit test operations are complete. Ali
anomalies are resolved. The satellite is configured.for on-station

operations.
GOES N
Milestone |Description Completion
Criteria

N2A. Preliminary Design Review Updates 1
N37A. EDDS Hardware / Software Interface 1
N41. GOES N and O Team Kickoff 1
N42. Contract Award to Panametrics for SEM Instruments 2
N43. Deliver Engineering Communications Model Data 3
N44. S/C Emulator & PES PDR 1
N45. Gate 3 - GOES Bus Layout Complete 5
N46. Gate 5 - GOES Antenna Design Complete 5
N47. RESERVED

N48. GTACS/NTACTS Proof-of-Concept Demo 6
N49. Gate 4 - GOES Payload Layout Complete 5
N50. Communication Subsystem CDR 1
N51. Deliver Imager/Sounder S/C Emulator Elements 4
N52. Version Description Document - Build 4 3
N53. RESERVED

N54. Deliver Flight Communications Model Data 4
N55. Gate 7 - Start Bus Integration 5
N56. Deliver Ground System SOCC/CDASs 4
N57. Gate 9 - Bus Complete 5
N58. GOES N End-to-End Test 1A Completed 6
N5S. Flight Operations Training Program Completed 6
N60. Spacecraft Training Program Plan (Final) 3
N61. Complete Fit Check 6
NG2. GOES N End-to-End Test 2 Completed 6
N63. Launch Site Test Procedures 3
N64. INR System Description and Analysis Document (Final) 3
N65. Contingency Simulation # 1 6
NG6. Dress Rehearsal 6
NG67. GOES N Data Book 6




" Modification No. 26

GOES N
N68. GOES N End-to-End Test 4 Completed 6
NES. Algorithm Design Description — Build 3 6
N70. 1553 Data Bus Diagnostics Features Meeting 6
N71. PES ADD Walk-Thru Review 1
N72. PES Prototype GUl Demo 6
N73. PES Delivery . 4

GOES O
Milestone [Description - Completion

' Criteria
029. Gate 7 - Start Bus Integration 5
030. Gate 9 - Bus Complete ‘ 5
031. Gate 10 - Payload Complete 5
032. Bus & SEM Instruments Integration & Test Complete 6
033. XRS/EUV/EPS/HEPAD Flight Unit#2 (N-O Spares) Pre- 1
Shipment Review

034. Gate 12 - GOES O S/C to System Test 5
035. Gate 13 - GOES O S/C Complete 5
036. GOES O End-to-End Test 4 Completed 6

GOES P
Milestone |Description Completion

, Criteria

P29. Kickoff Meeting 1
P30. Deliver Launch Services Proposal 3
P31. Manufacturing Readiness Review 1
P32. Preliminary Design Review (If reg'd) 1
P33. Transfer SEM instruments from precontractual stores 6
P34. Communication Subsystem to Integration 6
P35. T&C Subsystem to Integration 6
P36. Gate 11 - Antenna to Integration 5
P37. ACS Subsystem to Integration 6
P38. Gate 9 - Bus Complete 5
P39. Bus & SEM Instruments Integration & Test Complete 6
P40. S/C Unit Integration Complete 6
P41. SEM Instruments Integration & Test 6
P42. Gate 12 - S/C to System Test 5
P43. GFE Integration 6
P44, Complete EMI/EMC Test 6

¢
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"NASS-98069
Modification No. 27
. Page 2 of 2

1. In Clause H.6, increase the funding by $29 299,000 to $150,128,313. The period of
allotment is from the effective date of the contract through September 8, 1999.

2. Block 12 Accountmg and Appropriation Data:

PCN: 415-04775A(1C)
JON: 415-616-41-81-11
APP: 809/00110(99)
BLI: A708

OC: 41-2550

AMT: $29,299,000

3. Replace page 48 of the contract with the replacement page included with this
modification.

END OF MODIFICATION




SECTION H OF NAS5-98069
MODIFICATION NO. 27
SPECIAL CONTRACT REQUIREMENTS

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontractingv
Report for Individual Contracts” in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report. - ‘

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary -
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting" of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C. .
. 20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $150,128,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

-

48
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NASS5-98069
Modification No. 28
Page 2 of 4

1. In Clause B.1 DELIVERABLE REQUIREMENTS, increase the amount of Contract
Line Item Number 1, On-Orbit Acceptance of GOES N Spacecraft, to $275,070,000.

2. Increase Clause B.2 FIRM FIXED PRICE as follows:

Fro , By To
$423,100,000 $470,000 $423,570,000

=]

3. In Clause B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS, add the
following event:

N74. Wideband Tape Recorder and Training $ 470,000 3/31/00
4. InClause J.1 LIST OF ATTACHMENTS, make the following changes:

Attachment A, Statement of Work

Modify paragraph 3.5.3.3, add 3.5.4.1(f), add Table 3.5.4.1-1 and add 3.5.4.2(11) to
incorporate the digital wideband tape recording requirements, as reflected in the attached
revised pages.

Attachment B, Performance Specification

Add paragraph 7.2.5 to incorporate the digital wndeband tape recordmg requirements, as
reflected in the attached revised pages.

Make an administrative change to paragraph 9.3.2.1 to correctly reflect the total mass of
333.0 pounds.

Attachment E_Interface Control Document for the Solar X-Ray Imager (SXI)

At the bottom of Tables 3-13 and 3-14 the note shall read:

*These thermistors/PRT's detailed in Table B-3 in Appendix B, are read by the spacecraft
whether the SXI is on or off and are in addition to the survival heater control sensors (in
the previous column of this table) which support the 9N17's.

In Appendix B, correct the Sensor Type for the CCD Header Temperature in Table B-3 to
read: PRT 6G11-4.

In section 2.1, add IRIG Standard 106-99, "Telemetry Standard", dated Jan 1999.







NASS5-98069
Modification No. 28
Page 3 of 4

Modify paragraph 3.4.5.6.1(c) to read:
c. Data Format: Serial, Bi-Phase Level, in accordance with Chapter 4, table IRIG std.
106-99 Telemetry Standard.

In paragraph 2.2.2, incorporate drawing 2A06603 Revision D, 2A06472 Revxsxon B and
2A06471 Revision B into this document.

In Appendix B, update the nomenclature in Tables B.1, B.2 and B.3 as reflected in the
CCR.

Attachment K, Performance Based Payments Completion Criteria

Add item N74 Wideband Tape Recorder and Training with a completion criteria of 6.

5. Replace the contract areas listed below with the enclosed revised pages:
Contract
Page 4

Page 6
Page 15

Attachment A_ Statement of Work

Paragraph 3.5.3.3
Paragraph 3.5.4.1(f)
Table 3.5.4.1-1

Attachment B, Performance Specification

Index Pages
Paragraph 7.2.5
Paragraph 9.3.2.1




NASS5-98069 .
Modification No. 28

Page 4 of 4

Attachment K, Performance Based Payments Completion Criteria

Page 4

This modification represents a complete and equitable adjustment for the work associated
with this change order and releases the Government from any and all liability under this
contract for further equitable adjustment attributable to such facts and circumstances
giving rise by this change which is in accordance with the CCR’s listed in Block 14 of
Page 1.

4

END OF MODIFICATION ‘




SECTION B OF NAS5-98069
_ MODIFICATION NO. 28
Q : SUPPLIES OR SERVICES AND PRICES/COSTS
B.1 - DELIVERABLE REQUIREMENTS (GSFC 52.210-90) (OCT 1988)
The Contractor shall perform and/or deliver the following:
Contract Line
Item Number
(CLIN) Description Price
1. On-Orbit Acceptance of $275,070,000
GOES N Spacecraft
2. Propulsion Computer Model & NSP
Supporting Documentation
3. Software Development & NSP
Validation Environment .
GTACS Workstation for SXI T&C, 1&V
and Software Development
4 Source & Executable ' NSP
Flight Software Code
5. Emulators NSP
S/C Emulator (2)
6. INR Performance Evaluation System NSP
7. SXI to Spacecraft Harness NSP
8. Battery Test Cells NSP
(5 from each activation lot)
9. Data for Communication Modeling NSP
Engineering Model Data
Flight Model Data
10. Acceptance of SSGS NSP
11. On-Orbit Acceptance of $148,500,000

GOES O Spacecraft




SECTION B OF NAS5-98069
MODIFICATION NO. 28
SUPPLIES OR SERVICES AND PRICES/COSTS

B.Z FIRM FIXED PRICE (18-52.216-78) (DEC 1988)
The total firm fixed price for this contract is $425,570,000. 3 5/76 v O
L}' J

(End of clause)
B.3 RESERVED

B.4 PERFORMANCE-BASED PAYMENTS (52.232-32) (MAY 1997)

(a) Amount of payments and limitations on payments. Subject to such other limitations and
conditions as are specified in this contract and this clause, the amount of payments and limitations
on payments shall be specified in the contract's deseription of the basis for payment.

(b) Contractor request for performance-based payment. The Contractor may submit requests for
payment of performance-based payments not more frequently than monthly, in a form and manner
acceptable to the Contracting Officer. Unless otherwise authorized by the Contracting Officer, all
performance-based payments in any period for which payment is being requested shall be included
in a single request, appropriately itemized and totaled. The Contractor's request shall contain the
information and certification detailed in paragraphs (1) and (m) of this clause.

(c) Approval and payment of requests. (1) The Contractor shall not be entitled to payment of a
request for performance-based payment prior to successful accomplishment of the event or
performance criterion for which payment is requested. The Contracting Officer shall determine
whether the event or performance criterion for which payment is requested has been successfully
accomplished in accordance with the terms of the contract. The Contracting Officer may, at any
time, require the Contractor to substantiate the successful performance of any event or
performance criterion which has been or is represented as being payable.

(2) A payment under this performance-based payment clause is a contract financing
payment under the Prompt Payment clause of this contract, and approved requests shall be paid in
accordance with the prompt payment period and provisions specified for contract financing
payments by that clause. However, if the Contracting Officer requires substantiation as provided
in paragraph (c)(1) of this clause, or inquires into the status of an event or performance criterion,
or into any of the conditions listed in paragraph (e) of this clause, or into the Contractor
certification, payment is not required, and the prompt payment period shall not begm until the
Contracting Officer approves the request.

(3) The approval by the Contracting Officer of a request for performance-based payment
does not constitute an acceptance by the Government and does not excuse the Contractor from




NS569.

N60.
N61.
Ne62.
N63.
No64.

N6S.
N66.
N67.
N68.
N69.
N70.

N71.

N72.

N74.
GOES O

SECTION B OF NAS5-98069

MODIFICATION NO. 28

SUPPLIES OR SERVICES AND PRICES/COSTS

Flight Operations Training Program
Completed

Spacecraft Training Program Plan (Final)
Complete Fit Check

GOES N End-to-End Test 2 Completed
Launch Site Test Procedures

INR System Description and
Analysis Document (Final)

Contingency Simulation # 1

Dress Rehearsal

GOES-N Data Book

GOES-N End-to-End Test 4 Completed
Algorithm Désign Description — Build 3

1553 Data Bus Diagnostics Features
Meeting

PES ADD Walk-Thru Review
PES Prototype GUI Demo
PES Delivery

$10,000,000

$8,000,000
$8,000,000
$4,000,000
$4,000,000
$4,000,000

$4,000,000
$3,000,000
$10,000,000
$3,000,000
$4,000,000
$2,000,000

$2,000,000
$2,000,000
$500,000

Wideband Tape Recorder Delivery & Training $470,000

Spacecraft System Level Reviews

Ol
02.
03.
04.

O4A.

0s.
06.

Critical Design Review

Mission Operations Review
Pre-Environmental Review
Pre-Storage Review

Pre-Shipment Review

Flight Operations Review

Spacecraft Launch Readiness Review

15

$2,000,000
$10,000,000
$10,000,000
$12,000,000
$1,000,000
31,000,000
$1,000,000

10/4/00

11/28/00
12/1/00
1/26/01
3/19/01
4/27/01

8/2/02
9/13/02
10/08/00

5/14/01

1/20/99
2/11/99

7/15/99
7/15/99
10/15/99
3/31/00

2/11/00
4/2/02
4/18/02
12/11/02
12/11/03
1/9/04
4/4/04
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) | INTRODUCTION ‘

NASA is participating with the DOC/NOAA in a multi-satellite program to provide continuous
monitoring of earth and space environment parameters. The monitored parameters will provide data for
weather prediction models and provide severe weather warning data. The program is termed
Geostationary Operational Environmenta! Satellite (GOES) and is accomplished using two National
Oceanic and Atmospheric Administration (NOAA) geostationary satellites stationed at two longitudes
over the equator. The Goddard Space Flight Center (GSFC) GOES project office has been given
responsibility for procuring the necessary hardware and support services to meet the mission requirements
as specified herein. :

This Statement of Work (SOW) defines the contractor’s efforts required to implement the GOES N,0,P.Q

(N-Q) program. These spacecraft will be used to continue and enhance the present function of the

existing GOES 1-M spacecraft. The main purpose of this program is to design, develop, integrate, test,

deliver on-orbit to NASA , and support on-orbit operations of two (with options for one plus one) GOES

spacecraft. The GOES N-Q spacecraft shall provide stabie platforms to support:

- the Imager and Sounder instruments in making measurements of the Earth’s atmosphere, its surface,
and cloud cover,

- the Solar X-ray Imager (SXI) and Space Environthent Monitor (SEM) instruments in making
measurements of the solar and geosynchronous space environments.

In addition, the spacecraft shall support:

- collection and distribution of data collection platform reports, Co

- rebroadcasting processed sensor data through the processed data relay (PDR), weather facsimile
(WEFAX), and Emergency Managers Weather Information Network (EMWIN), and .

- receive and relay to the ground search and rescue (SAR) emergency signals.

The government furnished equipment (GFE) instruments for GOES N-Q are: the Imager, the Sounder, and

the Solar X-Ray Imager (SXI). The GOES N-Q mission may also include a Lightning Mapper (LM)

instrument, an Advanced Imager in place of the Imager, and/or an Advanced Sounder in place of the

Sounder.

The GOES N-Q spacecraft shall be launched by the spacecraft contractor-provided launch vehicle into
geostationary transfer orbit and subsequently inserted into geostationary orbit. The performance and
interface requirements for the GOES N-Q Program are defined in the Performance Specification S-415-22,
the Interface Control Document for the GOES-N,0,P,Q Imager (8175726), the Interface Control
Document for the GOES-N,O,P,Q Sounder (8175751), and the Solar X-ray Imager (SXI) Interface Control
Document (S-415-25).

II SCOPE

- The spacecraft contractor shall furnish the necessary personnel, facilities, services, and materials to
design. fabricate, integrate, test, deliver on-orbit to NASA, and support on-orbit operations for all of the
GOES N-Q spacecraft developed under this contract. This work shall be performed in accordance with
the requirements of this document and all attachments to the contract.

In accomplishing the development and delivery of the GOES N-Q spacecraft, the spacecraft contractor

shall perform the following: : I
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1. Provide the spacecraft bus and the Space Environment Monitor (SEM) instruments for each of the
GOES spacecraft.

2. Receive the GFE instruments and related ground support equipment (GSE), then integrate them with
the spacecraft bus and perform spacecraft level testing. ‘

3. Provide all required spacecraft mechanical and electrical GSE.

4. Provide a spacecraft emulator and INR Performance Evaluation System

5. Deliver and support integration, verification, and maintenance of ground system hardware and
software.

6. Design and support integration and verification of any modifications or replacements to NOAA
ground system hardware and software.

7. Support combined spacecraft and ground system testing, and GOES end-to-end testing before launch.

8  Provide all services associated with the launch vehicle procurement, launch base processing facility,
launch base coordination and safety, spacecraft/launch vehicle integration and checkout, and launch.

9. Provide all services associated with flight operations from the launch vehicle/spacecraft separation
through spacecraft positioning in geostationary checkout orbit.

10. Support all services associated with the on-orbit spacecraft checkout and support associated with
instrument and INR checkout.

11. Provide spacecraft operator and engineering training for on-orbit operation.

12. Provide on-orbit engineering support for the Spacecraft Support Ground System (SSGS) and each
spacecraft. '

The spacecraft contractor is required to deliver the GOES N-Q spacecraft fully compatible and operational
with NOAA Ground Systems: the Satellite Operations Control Center (SOCC), Suitland, MD; the
Wallops Command and Data Acquisition Station (WCDAS), Wallops, VA; a backup CDAS; and the
Space Environment Center (SEC), Boulder, CO. Changes to the existing ground systems to accommodate
upgraded or additional capabilities are permitted as defined in section 3.5. The contractor’s delivered
spacecraft and associated efforts shall meet all requirements of the GOES N-Q Performance Specification
S-415-22,

III APPLICABLE DOCUMENTATION

The documents listed in this section apply directly to the performance of the GOES N-Q Contract. These
documents establish detailed specifications, requirements, and interface information necessary for the
performance of the contract. Unless otherwise specified, the document version in effect at the time the
contract is executed shall apply.

S-415-22 Performance Specification For the GOES-N,0O,P,Q

S-415-26 Contract Documents Requirements List For the GOES-N,0,P,Q Program

S-415-27 Program Review Requirements For the GOES-N,0,P,Q Program

8175726 Interface Control Document For the GOES-N,0,P,Q Imager

8175751 Interface Control Document For the GOES-N,0,P,Q Sounder

S-415-25 Solar X-ray Imager (SXI) Interface Contro} Document

S-415-28 Fallout Plate Installation and Removal Procedure and Fairing Tapelift Sampling Plan

S-415-29 Launch Site Purge Plan for the Geostationary Operational Environmental Spacecraft
(Satellite)

Iv WORK TO BE PERFORMED
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This section, along with the CDRL S-415-26, describes the specific work to be accomplished by the
GOES N-Q spacecraft contractor. The spacecraft contractor shall provide all facilities, services,
‘materials, and personnel necessary for the successful and on-time implementation of all of the efforts
required by the contract.

1.0 PROGRAM MANAGEMENT

The spacecraft contractor shall provide a program management function that is responsible for the control
of the GOES N-Q effort. The spacecraft contractor shall provide for, and facilitate the use of, this
program management function to provide NASA reporting and real-time insight into the technical and
programmatic performance and status of all of the spacecraft contractor’s responsibilities and activities
under the contract. The spacecraft contractor shall provide all facilities, services, and personnel necessary
to maintain management control over the development of the entire GOES N-Q program and assure that
the contract requirements are fully met.

The spacecraft contractor shall conduct bi-monthly and quarterly program status reviews to NASA in
accordance with CDRL PM-1.1-01. These reviews shall be rotated between the spacecraft contractor’s
facility (HSC), GFE instrument contractor plants and GSFC. The spacecraft contractor shall also assist in
preparing material and/or supporting additional reviews, audits, and meetings that will occur during the
contract.

1.1 Program Reviews

The program review requirements for the GOES N-Q Program shall be as defined in the Program Review
Requirements document for the GOES N-Q Program (PRR), S-415-27. Indicated in Table 1.1 are the
review milestone activities that will be closely monitored by GSFC. No more than four NASA
representatives shall participate as chairpersons for each of the reviews listed in Table 1.1.

The guidelines for preparing these reviews are provided in the referenced CDRL items. The PRR defines
the criteria for successful completion of these reviews.

The spacecraft contractor shall also conduct peer reviews and working group meetings at the spacecraft
and launch vehicle component and subsystem levels as defined in the PRR.

Those reviews where NASA attendance is indicated only for the GOES-N spacecraft assume no changes
to the spacecraft, SSGS, GSE, and launch vehicle are required for the follow-on spacecraft. However, if -
form. fit, function, component, vendor, method of assembly, and/or integration and test approach are
modified or changed, then NASA shall be notified and a review scheduled. The reviews shall encompass
all affected subsystems and conform to the requirements delineated in the remainder of this SOW, the
PRR. and the CDRL.
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Table 1.1
Program Reviews
Spacecraft Reviews CDRL PRR Applicable
Reference Reference Spacecraft® »
System Concept Review (SCR) SE-2.1-01 Para. 1.3.2 GOES N
Preliminary Design Review (PDR)? SE-2.1-02 Para. 1.3.3 GOESN
Critical Design Review (CDR)? SE-2.1-03 Para. 1.3.4 GOES N
Mission Operations Review (MOR) SE-2.1-04 Para 1.3.5 GOES N-Q
Pre-Environmental Review (PER) SE-2.1-05 Para. 1.3.6 GOES N-Q
Pre-Shipment Review (PSR) SE-2.1-06 Para. 1.3.7 GOES N-Q
Flight Operations Review (FOR) SE-2.1-07 Para. 1.3.8 ‘ GOES N-Q
Spacecraft Launch Readiness Review (LRR) SE-2.1-08 Para 1.3.9 | GOESN-Q
Engineering Handover Review (EHR) OPS-3.6.3-01 Para1.3.10 | GOESN-Q
'LOR Data Review (LDR) OPS-3.6.3-02 Para.1.3.11 GOES N-Q
Software Reviews CDRL PRR Applicable
Reference Reference Spacecraft
Software Concept Review (SWCR) Para. 1.4.2
Software Requirements Review (SWRR) Para. 1.4.3
Software Preliminary Design Review (SWPDR) Para. 1.4.4
Software Critical Design Review {(SWCDR) Para. 1.4.5
Software Test Readiness Review (SWTRR) Para.1.4.6
Software Acceptance Review (SWAR) Para. 1.4.7
Spacecraft Support Ground System Reviews CDRL  PRR Applicable
Reference Reference Spacecraft?
System Concept Review (SCR) Note | Para. 1.5.2.1 GOES N
Preliminary Design Review (PDR) Note | Para. 1.5.2.2 GOES N
Critical Design Review (CDR) Note 1 Para. 1.5.2.3 GOES N
Pre-Shipment Review (PSR} Note | Para. 1.5.2.4 GOES N
Final Acceptance Review Note | Para. 1.5.2.5 GOESN
Spacecraft Emulator Reviews and INR CDRL PRR Applicable
Performance Evaluation System Reference Reference Spacecraft
Svstem Concept Review (SCR) Para.1.6
Preliminary Design Review (PDR) - Para.1.6
Critical Design Review (CDR) Para. 1.6
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Final Acceptance Review Para.1.6
Electronic Data Distribution System : CDRL PRR Appiiuble
Reference Reference Spacecraft
Critical Design Review (CDR) Para. 1.7 GOESN
Launch Reviews CDRL PRR Applicable
Reference Reference Spacecraft?
Mission Integration Program Kickoff Review LV-3.8-07 Para. 1.8.2 GOES N-Q
Final Loads Verification Review LV-3.8-17 Para 1.8.3 GOES N
Launch Vehicle Requirements Review (LVRR) LV-3.8-09 Para. 1.8.4 GOES N-Q
Launch Vehicle Pre-Installation Review (Major LV-3.8-16 Para. 1.8.5 GOES N-Q
Components. Only))
Launch Vehicle Design Certification Review (LVDCR) LV-3.8-05 Para. 1.8.6 GOES N
Launch Vehicle Pre-Ship Review LV-3.8-20 Para. 1.8.7 GOES N-Q
Booster On Stand Review 5 LV-3.8-04 Para 1.8.8 GOES N-Q
Launch Vehicle Pre-Payload Mate Review LVv-3.8-24 Para. 1.8.9 GOES N-Q
Launch Vehicle Mission Peculiar/Mission Unique PDR LV-3.8-11 Para. 1.8.10 GOESN
Launch Vehicle Mission Peculiar/Mission Unique CDR LV-3.8-12 Para. 1.8.11 GOES N
Launch Vehicle Component/System Design Review LV-3.8-10 Para. 1.8.12 GOES N-Q
(Major Mods. Only)
External Independent Readiness Review (EIRR) PM-1.3-06 Para.1.8.13 GOES N-Q
Senior NASA Management Mission Readiness Review LV-3.8-23 Para. 1.8.14 GOES N-Q
Launch Readiness Review : LV-3.8-25 Para. 1.8.15 GOES N-Q

Note 1: Each of the SSGS reviews are required for CDRL items GND-3.5.2-01 through GND-3.5.2-06.
Note 2: Reviews for GOES O, P, Q shall be conducted if required.
Note 3: The Applicable Spacecraft could apply to any or all of the spacecraft.

1.2 Resource Management

The spacecraft contractor shall establish, implement, and maintain a comprehensive resource
management system for planning, authorizing, and controlling the total resources effort for each task and
for providing timely and adequate visibility into manpower and schedule performance. The system shall
be consistent with the spacecraft contractor’s standards.

The spacecraft contractor shall provide facilities required for component, subsystem, and spacecraft
development and testing, such as: clean rooms, thermal vacuum chambers, thermal cycle chambers,
vibration facilities. and spacecraft storage facilities.

The spacecraft contractor shall establish, implement, and maintain an integrated scheduling system
consistent with their corporate procedures and documented in a schedule management plan. The
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spacecraft contractor shall provide a master program phasing schedule, spacecraft schedules, and detailed
subsystem schedules in accordance with CDRL PM-1.1-02.

The spacecraft contractor shall provide the necessary resources for monitoring, controlling, executing,
and administering the GOES N-Q contract and subcontracts to ensure compliance with all contractual
requirements.

1.3 Documentatidn Management

The spacecraft contractor shall establish, implement, and maintain a configuration management (CM)
system to be documented in a hardware/software CM plan in accordance with CDRL PM-1.3-04 and
consistent with ANSI/ASQC 9001-1994 or equivalent company practice. The spacecraft contractor’s
CM approach shall be able to control multiple spacecraft configurations based on the GFE instrument
complement.

The spacecraft contractor shall prepare and provide the following configuration control documentation:

Configuration Control Board (CCB) data packages as described in CDRL PM-1.3-01.

Engineering Change Proposals (ECPs), deviations, and waivers as described in CDRL PM-1.3-02.
Engineering drawings and change notices as described in CDRL PM-1.3-03.

The Configuration Item Identification List (CIIL) and the Computer Software Configuration Items
(CSClIs) in accordance with CDRL PM-1.3-05.

£ N —

The spacecraft contractor shall prepare and provide all documentation in accordance with the CDRL for
the GOES N-Q Program, S-415-26.

1.3.1 Electronic Data Distribution System (EDDS)

The spacecraft contractor shall provide an EDDS capable of providing government and authorized
contractor personnel access to CDRLs, spacecraft level (including integrated instrument) raw test data,
and other documentation. The system shall be operational within six months after contract award, and
shall incorporate the minimum features described below:

I. Password protected so that only authorized personnel can access document items.

2. Implemented on a Unix or Windows NT operating system platform for support software availability,
ease of upgrade, and security features.

Provide virus and macro virus protection as wel as back-up capabilities.

Reliable or redundant enough to provide an operational availability of 0.95 (i.e., hardware/software
shall be available 95% of the time).

Provide access to documentation in Adobe Portable Documentation Format (PDF).

Provide a search engine for document access.

Accessible via Internet FTP, hypertext transfer protocol (HTTP) or equivalent.

Permit documents to be downloaded to local machines for viewing and printing.

Allow documents to be viewed (browsed) without being downloaded.

Provide a shareware PDF viewer for download.

Provide any necessary EDDS hardware/software needed for nse at GSFC.

)
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The spacecraft contractor shall provide a Critical Design Review (CDR) as defined in section 1.1, and an .
Acceptance Test plan and procedure for the EDDS. In addition, the spacecraft contractor shall provide
-the necessary documentation that can be used to instruct data users on the proper use of the system.

1.3.1.1 EDDS Implementation Plan
Implementation of the EDDS plan shall be as follows:

1. During the initial six months of the contract, while the EDDS is being configured, distribution of
documents shall be accomplished in a manner mutually acceptable to GSFC and the spacecraft
contractor.

2. Following the development and checkout of the EDDS, the spacecraft contractor shall be
responsible for the electronic delivery of all CDRL items that are designated for that form of
delivery in the CDRL. All CDRL items delivered during the initial six-month period described in
item 1 above shall be incorporated in the EDDS at the beginning of this implementation phase.

1.3.2 Internal Correspondence

The spacecraft contractor shall provide all GOES-relevant technical internal correspondence. The
correspondence can be informal to preserve timeliness. NASA shall have access to this correspondence
on a timely basis via hard copy or the EDDS defined in section 1.3.1.

1.3.3 GOES Data Books | L .

The spacecraft contractor shall provide up-to-date GOES Data Books prior to each spacecraft launch in
accordance with CDRL PM-1.1-03.

1.4 NASA Resident Office Support

The spacecraft contractor shall provide office space, fumniture, copier(s), facsimile machine(s), and
phones at the spacecraft contractor’s facility through launch of the last spacecraft for six NASA residents
and six visiting representatives. The spacecraft contractor shall provide office space, furniture, copier(s),
facsimile machine(s), and phones for an additional ten (10) visiting NASA and/or GFE instrument
contractor representatives during instrument and instrument GSE integration and test activities.

1.5 Special Studies

The spacecraft contractor shall perform task assignments relating to the development, implementation,
characterization. and operation of the GOES mission requirements, as authorized by NASA and in
accordance with contract clause C.2. Each task will be initiated by written direction from the NASA
contracting officer. NASA will coordinate with the spacecraft contractor to define each task in detail,
and establish manpower ceilings and performance schedules.




S-415-23  GOES N-Q Statement of Work
2.0 SY_STEMS ENGINEERING

The spacecraft contractor shall perform all efforts to ensure that the GOES N-Q program and its
implementation meet or exceed all requirements and specifications listed in Section III of this SOW. The
systems engineering effort shall encompass all phases of the GOES N-Q program, and shall include
modifications to the NOAA ground system required to support the GOES N-Q program.

The systems engineering effort shall comprise analyses of technical requirements, allocation of derived
requirements, definition and maintenance of all interfaces, verification of all defined and derived
requirements, risk management, and tradeoff analyses. The systems engineering effort shall be on-going
through all stages of the GOES N-Q program, including the allocation of the system performance
specification, design, development, fabrication, qualification and acceptance testing, launch operations,
launch, post launch checkout, on-orbit anomaly resolution, integration into the operational GOES system,
and support to system operations.

2.1 Systems Engineering Management

The spacecraft contractor shall perform a fully integrated systems engineering management effort. This
support shall include but not be limited to the following activities:

1. Providing technical direction and oversight throughout all phases of the program.

2. Supporting all peer reviews, program reviews, and program status reviews as defined in section 1.1.
The support shall include responsibility for the preparation of responses to all action items assigned
to the spacecraft contractor during the reviews.

3. Anending and supporting instrument reviews at the GFE instrument contractors’ facilities (assume 1
review per quarter).

4. Performing all necessary system studies and trades and risk assessments necessary to develop the
spacecraft design. '

2.2 Interface Definition, Verification and Control

Using the results of the analyses and allocations of technical parameters performed in support of the
efforts described in section 2.3, the spacecraft contractor shall specify all interfaces, including INR and
GFE instrument interfaces not explicitly defined by NASA documents. In the area of INR, this includes
interfaces related to ground system-to-spacecraft, spacecraft-to-subsystem, subsystem-to-subsystem, and
subsystem-to-instrument. These interfaces shall then be defined, verified by the spacecraft contractor,
and controlled for the duration of the contract. The spacecraft contractor shall support all activities
assuring the proper functioning of those items under the spacecraft contractor’s GOES contract
responsibilities.

A system performance verification matrix shall be prepared and maintained to show each GOES N-Q
Performance Specification S-415-22 requirement, the method of compliance, applicable procedure
references. results, report reference numbers, etc. This matrix shall be included in the spacecraft system
review data packages showing the current verification status.
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2.2.1 GFE Instrument Interfaces

The GOES N-Q instruments to be GFE are the Imager, Sounder, and SXI. The spacecraft contractor

shall be notified, via the contract changes clause, when NASA chooses to manifest alternate or additional

instruments.

The spacecraft contractor shall perform systems engineering and analysis in support of designing,
documenting, and implementing all interfaces between the spacecraft subsystems and GFE instruments,
and spacecraft GSE-to-GFE instrument GSE. This support shall include, but not be limited to the
following:

1. Documenting in the requirements traceability matrix, CDRL SE-2.3-01, how the spacecraft
requirements defined in the GFE ICDs will be verified.

2. Addressing GFE instrument accommodations as part of each spacecraft design and operations
review.

3. Documenting the GFE instrument interface-relevant aspects of the spacecraft design and providing
this documentation as defined in CDRL SE-2.2-01.

4. Maintaining CM control of the GFE instrument ICDs.

Documenting the GFE instrument GSE interface-relevant aspects of the spacecraft GSE and

providing this documentation as defined in CDRL SE-2.2-01.

Maintaining CM control of the GFE instrument GSE to spacecraft GSE ICDs.

Identifying cognizant engineer(s) responsible for the GFE instrument interfaces.

Providing technical support for interface design, documentation, and verification.

Perferming mechanical, thermal, power, contamination, radiation shielding, and other analyses as

necessary to ensure spacecraft to GFE instrument compatibility. \

10. Developing and documenting in the performance verification plan, CDRL SE-2.4-01, how the
instrument-spacecraft system level requirements such as INR and BER performance shall be
verified. The role of the GFE instrument contractor’s personnel or test equipment (if any) in
verifying these requirements shall be coordinated with those contractors and approved by NASA.

I'l. Defining and documenting changes or additions (if any) to the GFE instrument-level test program
required to verify interface or system level requirements prior to instrument integration. Changes
and additions shall be coordinated with the instrument contractors and approved by NASA.

W

0 00~ oy

2.2.2 NOAA Ground System
The spacecraft contractor shall perform systems engineering and analysis in support of spacecraft and
instrument to NOAA ground system interface design, documentation, and implementation. This support

shall include. but not be limited to, the following:

Generating and maintaining CM control of the SSGS Interface Specification CDRL GND-3.5.2-05.

1.
2. Generating the necessary modifications to existing NOAA ground system documentation.
3. ldentifying cognizant engineer(s) responsible for the NOAA ground system interfaces.
4. Performing the analyses necessary to ensure spacecraft to ground system compatibility, and intra-
. SSGS compatibility. ’
5. Developing and documenting in the SSGS design and implementation plans, CDRLs GND-3.5.2-01

through GND-3.5.2-06, how the GOES N-Q ground system requirements shall be verified. The use
of NOAA ground system personnel or equipment in verifying these requirements shall be
coordinated with and approved by NASA.
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2.3 Requirements Analyses and Allocations
2.3.1 Requirements Analyses

The spacecraft contractor shall conduct complete analyses and simulations in support of technical
requirements compliance demonstrations to fully establish, define, maintain, and control budget
allocations for all required performance and design parameters. Budget allocations shall include, but not
be limited to, mass properties, power, radio frequency transmission channels, alignment, INR,
contamination, on-board processor resources, and propelient capacities. These tasks include, but are not
limited to, the following:

I. Developing and maintaining a GOES N-Q spacecraft design specification (CDRL SE-2.4-03) for
spacecraft systems, subsystems, and components. The component and subsystem design

~ specifications shall be prepared in accordance with CDRL SDA-3.2.1-01.

2. Developing and maintaining SSGS design and implementation in accordance with CDRLs GND-
3.5.2-1 through GND-3.5.2-06.

3. Developing and verifying the GOES N-Q operations concepts and perform the launch-to-orbit and
on-orbit mission analyses.

4. Conducting the analyses required to confirm the integrity of the GOES N-Q design to ensure the
performance requirements of the applicable specifications will be met over the spacecraft
operational design life.

5. Conducting the analyses required to verify that the spacecraft provides the interface and
environment necessary for the GFE instruments to meet their functional and performance
requirements. - ,

6. Developing a requirements traceabij lity matrix (CDRL SE-2.3-01) which describes how each
spacecraft requirement will be verified. ‘

7. Preparing the spacecraft mass properties reports as described in CDRL SM-3.1.1-02.

8.  Preparing the spacecraft power profile reports as described in CDRL SM-3.1.1-03.

9. Prepare and implement an ESD/SEU Prevention Plan in accordance with CDRL SE-2.5-01.

2.3.1.1 INR Error Allocation Budgets

The spacecraft contractor shall establish and maintain separate Imager and Sounder INR error allocation
budgets over the duration of the contract. These shall be kept updated to reflect the results of analyses
and tests in accordance with CDRL SDA-3.2.16-01.

For each INR budget item, the approach for determining and compensating the error (i.e., using the
control system, repointing the mirror. mix of the control system and mirror, etc.) shall be provided and
updated as required. Of particular interest are the approaches for compensating rapidly changing errors
to ensure these errors do not exceed the allocation for the servo input signal.

For each spacecraft, error allocation budgets shall be provided for normal and stationkeeping periods,
and any other unique periods where the performance will be or may be different from the expected
normal operational performance, The allocation budgets also shall include the effects of sun declinations
of £8.7. £23, and zero degrees (equinox). '

-

-
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2.3.2 Allocations .

- The spacecraft contractor shall define the number and hierarchy (sub-modes) of the various spacecraft
operating modes (e.g., the normal operations mode), if any.

2.4 Design and Performance Verification Plans and Analyses

The spacecraft contractor shall develop and maintain all necessary plans and procedures to verify that the
GOES N-Q spacecraft meets all requirements described in the GOES N-Q Performance Specification
§$-415-22 and GFE Instrument ICDs. The spacecraft contractor shall also perform and document all
analyses of the data and information from the design, development, qualification testing, acceptance
testing, compatibility testing, and on-orbit testing of the spacecraft contractor’s hardware and software
which are required to ensure that the GOES N-Q program will meet its specifications and objectives.
These tasks include, but are not limited to the following:

1. Preparing and maintaining the performance verification plan (CDRL SE-2.4-01) for use at the
component, subsystem, and spacecraft level of assembly, including instrument integration and
interface verification.

Preparing and maintaining the GOES N-Q perforfnance verification specification as defined in

CDRL SE-2.4-02.

3. Preparing and maintaining verification test procedures for use at the component, subsystem, and
spacecraft level of assembly, including instrument integration and interface verification. The
spacecraft test procedure requirements are described in CDRL 1&T-3.4.4-01, the launch site test
procedures are described in CDRL 1&T-3.4.6-03, and the component/subsystem test procedures are .
described in CDRL SFAT-3.3.1-01.

4. Providing the effort required for data reduction and analysis of test results at the component and
subsystem levels of assembly during spacecraft integration and environmental testing, and during
verification of GFE instruments interfaces.

5. Providing the necessary effort for data reduction and analysis during ground system compatibility
testing and during on-orbit testing. ‘

6.  Preparing verification test reports following the completion of each environmental test and test
activities described in CDRL 1&T-3.4.4-03.

7. Preparing documentation and providing necessary support for reviews defined in section 1.1.

8. Preparing an electromagnetic compatibility/electromagnetic interference (EMC/EMI) plan as
required in CDRL SE-2.5-03.

9. Performing systems engineering and analysis in support of GFE instrument contractors’
development and execution of instrument tests at the spacecraft level and launch base.

10. Developing the necessary pre-launch plans and procedures to verify that the GOES N-Q INR
elements will operate as designed. This will require using the INR Performance Evaluation System
(refer to section 3.2.16.1) and a combination of simulated inputs and test results to demonstrate that
the on-orbit performance will achieve the specification requirements.

I'l. Preparing a magnetic control plan in accordance with CDRL SDA-3.2.14-02.

12. Preparing a radiation shielding and dose analysis report as defined in CDRL SE-2.5-06.

13. Performing a fields of view analysis as described in CDRL SE-2.5-02.

14, Preparing a debris generation analysis report as defined in CDRL SE-2.5-05.

(28]
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2.5 Spacecraft System Engineering

“The spacecraft contractor shall provide a systems engineering function to support the functional design
and development of the spacecraft and incorporation of the instrument systems. This function shall
address the total spacecraft design including performance margins and design approaches to assure
achievement of the required spacecraft life, spacecraft operations concept, design integrity, failure
modes, intra-system and inter-system compatibility, reliability and maintainability, producibility, safety,
survivability, training, and testability. In addition, this function shall oversee all of the work associated
with the development of the spacecraft.

2.5.1 Schematics, Block Diagrams and Drawings

The spacecraft contractor shall provide the schematics, block diagrams, and drawings that are described
in CDRL SE-2.5-04.

3.0 GOES SPACECRAFT

The spacecraft contractor shall provide all necessary personnel, facilities, services, and materials to
design, fabricate, integrate, test, launch, deliver to cheékout orbit, and functionally test the GOES N-Q
spacecraft. The government will provide the operations center from which spacecraft launch, orbit
raising, and checkout shall be conducted.

3.1 Spacecraft Management
The spacecraft contractor shall perform the necessary direct management functions and provide the

management structure to plan, direct, and integrate all requirements of this SOW, through compliance
with the schedule, technical, and resource requirements of this contract.

3.1.1 Management

The spacecraft contractor shall provide spacecraft management to ensure that the schedule, techinical, and
resource requirements for the GOES N-Q program are fully met. ’

3.1.2 Travel Costs

The spacecraft contractor shall be responsibie for the management of all travel expenses (air fare, car
rental. living expenses, etc.).

3.1.3 Photographs and Video Tapes

The spacecraft contractor shall provide photographs and video tapes for each spacecraft as described in
CDRL SM-3.1-01. '

3.2 Subsystem Design and Analysis

The spacecraft contractor shall funish all necessary personnel, fatilities, services, and materials to
support subsystem design and analysis, and accommodation of the GFE instruments for GOES N-Q. The
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spacecraft contractor shall prepare and provide subsystem and component design review data packages in
accordance with CDRL SDA-3.2.1-02.

3.2.1 Management

The spacecraft contractor shall provide the management functions necessary to support efforts associated
with the subsystem design and analysis activities for GOES N-Q.

3.2.2 Structures

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q structures subsystem. This includes the main
body, appendage devices, and spacecraft-to-launch vehicle separation system.

The spacecraft contractor shall provide:

1. A structures subsystem performance analysis report as described in CDRL SDA-3.2.2-01.

2. A structural static and dynamic model and model verification plan in accordance with CDRL
SDA-3.2.2-02. ‘

3. - A stress analysis report prepared in accordance with CDRL SDA-3.2.2-03.

NASTRAN finite element models (FEM) of the GFE instruments will be supplied by the government for
use in designing the spacecraft-instrument interfaces. The spacecraft contractor shall combine the GFE
instrument FEMs of the Imager, Sounder, and SXI with the spacecraft and SEM instrument FEMs to
form a combined comprehensive spacecraft-instrument FEM for launch and on-orbit configurations.

3.2.2.1 Structural Model - Launch Configuration

The spacecraft FEM, with instruments represented in a manner consistent with the spacecraft modal
survey. shall be correlated to the modal survey test data. For the first two spacecraft lateral modes,
orthogonality checks between analytical and test modes shall show a correlation of better than 95%.
Cross-orthogonality shall be no greater than 5%. Frequency correlation for these modes shall be greater
than 95%. For all other spacecraft modes to 50 Hz with greater than 5% modal mass, or any other modes
to 50 Hz and deemed critical for any components, orthogonality shall be greater than 90% and cross
orthogonality shall be less than 10%. Frequency correlation for these modes shall be greater than 90%.
Any modifications to the analytical model found necessary to achieve this correlation must be made to
the physical model not the modal model, and based on better approximating the real structure. The
combined comprehensive spacecraft-instrument FEM shall be used for coupled loads analysis to define
design limit loads for spacecraft hardware and components, and to verify that the interface design meets
the requirements of the GFE instrument ICDs. The combined FEM results of the coupled loads analysis
shall be used in a series of tests and analyses to demonstrate that the flight hardware is qualified for the
expected mission environments.

3.2.2.2 Structural Model - On-Orbit Configuration

The on-orbit FEM shall represent the spacecraft with all appendages and instrument covers deployed.
This model also shall represent mechanical transfer functions and coupling from all potential
disturbances to all jitter-sensitive instruments for the low-level vibrations expected on-orbit. The
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spacecraft contractor shall substantiate the model accuracy through the use of piece-part correlated
subsystem models and the ability to reproduce the results from the dynamic interaction tests. The model
shall be created such that the government can easily modify it to simulate all possible solar array angles
during operational modes. The combined comprehensive spacecraft-instrument FEM shall be capable of
being used throughout the spacecraft development and mission to predict instrument performance and

" diagnose on-orbit anomalies.

3.2.3 Propulsion

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q propulsion subsystem.

The spacecraft contractor shall provide a propulsion subsystem performance analysis report as described
in CDRL SDA-3.2.3-01. :

3.2.3.1 Computer Model

The spacecraft contractor shall provide the resources to develop and deliver a computer program and
supporting documentation that predicts the performanée of the propulsion subsystem during on-orbit
operations of the GOES N-Q spacecraft. The spacecraft contractor shall also perform the following
tasks: '

1. Deliver the source-code and documentation (inclusive of background mathematics) for the
contractor-owned deterministic computer program for predicting the performance of the propulsion
subsystem. The source code and documentation are to be provided in an “as is” condition and will
not be subject to GOES software quality review requirements.

Deliver the experimental data, which is the acceptance test data, for the thrusters used on the GOES
N-Q, and for other thrusters flown on missions similar to the GOES N-Q. o
Supply existing in-flight results from previous missions that indicate the performance of the'
spacecraft contractor’s propulsion subsystem.

4. Support three consultation meetings at GSFC as it studies the spacecraft contractor’s computer
model and data, and critique the GSFC design for its computer model.

Provide a set of test cases that will be run in the contractor’s deterministic computer program to aid
GSFC’s understanding of that program. These test cases should be designed to show how changes
in the thermal environment, such as temperature and pressure variations as might be seen in flight,
would effect the thruster performance.

(2]

(9]
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3.2.4 Attitude Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop. verify, and maintain a design for the GOES N-Q attitude control subsystem (ACS). The
detailed safe hold mode capability of the attitude control subsystem shall be defined, analyzed, approved
by GSFC at the System Concept Review, and documented for the mission operations team. The analyses
and tests demonstrating the ACS performance shall be reflected in the INR error allocation budget
(section 2.3.1, CDRL SDA-3.2.16-01)

The spacecraft contractor shall provide an attitude control subsysfem performance analysis report as
described in CDRL SDA-3.2.4-01, and an ACS detailed description as described in CDRL SDA-3.2.4-02.
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Add a 256K external PROM module to the baseline GOES-NO_PQ Attitude Control Electronics (ACE) .

configuration.

3.2.5 Thermal Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q thermal control subsystem. The spacecraft
contractor shall provide a thermal control subsystem performance analysis report as described in CDRL
SDA-3.2.5-01.

3.2.5.1 Thermal Analytical Models

Detailed TMG format thermal models of the Imager and Sounder and reduced SINDA format thermal
models of the SXI and LM, if applicable, will be supplied by the government for use in designing the
spacecraft-instrument interfaces. The spacecraft contractor shall combine the GFE models of the Imager,
Sounder, SXI and LM instruments with their analytical nodal models of the spacecraft and SEM
instruments to form a combined comprehensive spacecraft-instrument analytical model. This combined
comprehensive spacecraft-instrument model shall be correlated with spacecraft level test data and orbital
data for the six orbits in section 3.2.5.2 to +5°C for spacecraft components and £3 °C for GFE instrument
components.

The thermal math models shall be prepared in accordance with CDRL SDA-3.2.5-02.
3.2.5.2 Thermal Analyses

The combined comprehensive spacecraft-instrument analytical model shall be used to design the GFE
instrument interfaces and for instrument and/or spacecraft BOL and EOL temperature predictions to
show compliance with requirements. The spacecraft contractor shall provide temperature predictions
from lift-off through transfer orbit, and for the following synchronous orbits:

Winter (S = 444 BTU/HRFT?)

Summer (S =414 BTU/HRFT?)

Equinox (S = 429 BTU/HRFT?)

North 8.7° Sun Declination (S = 423.5 BTU/HRFT?)
South 8.7° Sun Declination (S = 435.4 BTU/HRFT?)
On-Orbit Storage (S = 414 BTU/HRFT?)

A A

3.2.5.3 Thermal Distortion Model

Thermal distortion models of the GFE Imager and Sounder will be supplied by the government for use in
designing the spacecrafi-instrument interfaces. The spacecraft contractor shall develop a comprehensive
combined spacecraft-lmager/Sounder thermal distortion model for use in the development of the INR
subsystem and to show compliance with the INR specifications.

3.2.5.4 GFE Instruments
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The spacecraft contractor shall use the combined comprehensive spacecraft-instrument thermal model to
design the Imager, Sounder, SXI and LM thermal interfaces and to verify that the predicted Imager and

- Sounder temperatures compare favorably to the requirements defined in the Imager and Sounder ICDs
and the SXI ICD, respectively. The spacecraft contractor shall use the combined comprehensive
spacecraft instrument thermal model to verify that the SXI and LM meet all the thermal requirements of
their respective ICDs.

3.2.6 Power and Electrical

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q power and electrical subsystem. The
spacecraft contractor shall provide a power and electrical subsystem performance analysis report as
described in CDRL SDA-3.2.6-01.

3.2.7 Ground Support Equipment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q subsystem electrical and mechanical ground
support equipment. ’

3.2.7.1 Automated Test Equipment (ATE) Requirements

The spacecraft contractor shall provide ATE signal paths maximizing calibration accuracy, stability and
repeatability for each test phase, from test phase to test phase, and from spacecraft to spacecraft. The
ATE shall be configured to ensure measurement accuracy through component and part selection.

3.2.8 Communications

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify. and maintain a design for the GOES N-Q communication subsystem. The
communication subsystem comprises: Sensor Data, PDR and ranging, WEFAX, EMWIN, DCPI, DCPR,
SAR. and MDL. The spacecraft contractor shall provide a communications subsystem performance
analysis report as described in CDRL SDA-3.2.8-01.

The spacecraft contractor shall develop and maintain the link calculations for each of the
communications channels (See CDRL SDA-3.2.8-01). The initial link calculations shall be provided at
the PDR with an update at CDR, and six months prior to each launch.

3.2.8.1 Computer Simulation

The spacecraft contractor shall provide sufficient component level analysis data to permit computer
simulation of the communications subsystem performance in accordance with CDRL SDA-3.2.8-02.

3.2.9 Telemetry and Command

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop. verify. and maintain a design for the GOES N-Q telemetfy and command subsystem. The
spacecraft contractor shall provide the following:
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I.  Telemetry and command subsystem performance analysis report as described in CDRL
SDA-3.2.9-01.

2. Telemetry and command handbook in accordance with CDRL SDA-3.2.9-02.

3. Command Encrypter maintenance and operations manual, security plans and an interface description
document as defined in CDRL SDA-3.2.9-03

3.2.10 Mechanisms

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q mechanisms subsystem. This includes all
deployable mechanisms, electro-mechanical devices, and associated control electronics. The spacecraft
contractor shall provide block diagrams, mathematical models, and worst case analyses to support the
designs. The spacecraft contractor shall provide a mechanisms subsystem performance analysis report as
described in CDRL SDA-3.2.10-01.
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3.2.11 Instrument Interfaces

- The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for all the GOES N-Q GFE instrument (Imager, Sounder, and SXI)
interfaces. The design shall include the mechanical, thermal, structural, electrical, telemetry and
command, contamination, and INR interfaces between spacecraft and instruments, spacecraft and SSGS,
instruments and SSGS, and spacecraft GSE and instrument GSE.

3.2.11.1 Spacecraft Contractor-Provided Instrument Interface Hardware

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain intra-instrument hamess and mechanical mount designs as required for the
GFE instruments.

3.2.11.2 Interface Design Support

The spacecraft contractor shall document spacecraft-relevant aspects of the spacecraft to GFE instrument
interfaces in the GFE instrument ICDs. The interface design shall be coordinated with the GFE
instrument contractors. The spacecraft contractor shall provide engineering support to the GFE
instrument contractors for the design, verification, and maintenance of the GFE instrument thermal
blankets. The spacecraft contractor shall provide engineering support to the GFE instrument contractors
for the design, verification, and maintenance of the new or modified GFE instrument hardware or
firmware (if any) required to accommodate the spacecraft interface.

The spacecraft contractor shall analytically estimate the total radiation dosage that each of the GFE
instruments’ electronic and optical components will receive over the operational life of the spacecraft.
Drawings of the GFE instrument modules shall be provided by NASA for use in calculating radiation
dosage. This analysis shall be documented per the requirements of CDRL SE-2.5-06.

3.2.11.3 Advanced Imager, Advanced Sounder and Lightning Mapper (LM) Accommodation

The spacecraft contractor shall develop and maintain a spacecraft design that simultaneously
accommodates the LM instrument, the Advanced Imager, and the Advanced Sounder. Advanced Imager
or Sounder accommodation shall be provided in place of the Imager or Sounder, respectively. LM
accommodation shall be in addition to the SEM, SXI, Imager/Advanced Imager, and Sounder/Advanced
Sounder instruments.

3.2.11.4 SXI to Spacecraft Harness
The spacecraft contractor shall design and develop the harnesses interconnecting the electronic boxes,

the telescope to the electronic boxes, and the SXI system to the spacecraft for the instrument level
EMI/EMC tests.
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-3.2.12 Flight and Electrical GSE Software Design and Analysis

The contractor shall provide all personnel, facilities, services, and materials necessary to develop, verify,
 assure the quality of, and maintain all aspects of the flight and electrical GSE software development for
the GOES N-Q spacecraft. All flight software shall be developed in accordance with sections 10.9 and
10.10 of the GOES N-Q Performance Specification, S-415-22. The spacecraft contractor shall treat the
software component of firmware, which consists of computer programs and data loaded into a class of
memory which cannot be dynamically modified by the computer during processing (e.g., programmable
read-only memories, programmable logic arrays, digital signal processors, etc.), as software for the
purposes of this SOW.

3.2.12.1 Software Management and Development

The spacecraft contractor shall provide the management functions necessary for the development of all
flight and electrical ground support equipment software for the GOES N-Q spacecraft.

3.2.12.2 Software Requirements Specification Generation

The spacecraft contractor shall perform all analyses and systems engineering required to allocate (from
system and subsystem requirements) and identify software requirements, and to develop the design
specifications for GOES flight and electrical GSE software CSCls. For each CSCl, software
requirements shall be specified in a software requirements specification (SRS) (CDRL SDA-3.2.12-01)
provided for government review. Software requirements traceability to system and subsystem
requirements shall be provided in a traceability matrix as part of the SRS. The spacecraft contractor shall
provide a software configuration management (SCM) system to control the configuration of the software
code and maintain consistency between software code, software documentation, and subsystem
documentation. In particular, an SCM process shall be used to control and maintain consistency of the
attitude control subsystem and electrical power and distribution subsystem algorithm documents (CDRLs
SDA-3.2.12-9 and -10), the software requirements specification (CDRL SDA 3.2.12-01), the software
design document (CDRL SDA-3.2.12-02), and the software user and maintenance manual (CDRL SDA-
3.2.12-07), as well as the code itself. The Version Description Document (VDD) shall be prepared in
accordance with CDRL SDA-3.2.12-06. The Software Management, Development and Assurance Plan
shall be prepared and submitted in accordance with CDRL SDA-3.2.12-12.

3.2.12.3 Firmware Requirements and Design

The software component of firmware, which consists of computer programs and data loaded into a class
of memory which cannot be dynamically modified by the computer during processing shall be specified,
designed. developed, and tested in the same rigorous manner as the flight software. Firmware
requirements, design, testing, version control, and installation procedures shall be described in the
firmware support manual (CDRL SDA-3.2.12-08). '

3.2.12.4 Flight Software Maintenance

The spacecraft contractor shall be responsible for maintenance of the flight software for each spacecraft.
Flight software maintenance shall include identification and isolation of flight software problems;
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specification, design, and testing of appropriate changes, modifications, or patches to the flight software:
creating a flight software patch or image in a form suitable for uplink to the spacecraft; and verification
that the patch or modification has been successfully uploaded and functions correctly. The use and
maintenance of the GOES N-Q flight software shall be described in a software user and maintenance
manual (CDRL SDA-3.2.12-07).

3.2.12.5 Software Development and Validation Environment

The contractor shall provide all personnel, facilities, services, and materials necessary for the design of
the Software Development and Validation Environment described in the section 10.9.12 of the
Performance Specification. Furthermore, the contractor shall identify and include all required
components of this system to be installed into the government operations center.

3.2.13 Spacecraft Emulators

The spacecraft contractor shall provide all personnel, facilities, service and materials necessary to
develop, verify and maintain a design for the GOES N-Q spacecraft emulator as specified in section 11.3
of the Performance Specification. The spacecraft contractor shall provide the design document and
maintenance manuals as described in CDRLs SDA-3.2.13-01 and SDA-3.2.13-02. Spacecraft emulator
design reviews are defined in section 1.1 of this document.

Three spacecraft emulators shall be developed satisfying the requirements of Performance Specification
S-415-22, section 11.3 and all subparagraphs: One shall be for use at the spacecraft contractor’s facility,
and two shall be delivered to a government designated facility.

(Deleted two paragraphs)
3.2.14 Space Environment Monitor Instruments
The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop. verify, and maintain a design for all the GOES N-Q SEM instruments (EPS, HEPAD,
Magnetometer, XRS/EUV). v

The spacecraft contractor shall prepare a SEM data and calibration handbook in accordance with CDRL
SDA-3.2.14-01.

The spacecraft contractor shall prepare a spacecraft magnetic control plan for magnetometer performance
assurance in accordance with CDRL SDA-3.2.14-02.
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-3.2.15 SXI Related Tasks

The spacecraft contractor shall analyze the SXI pointing and jitter performance in accordance with
CDRL SDA-3.2.14-03.

3.2.16 Image Navigation and Registration

The spacecraft contfactor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain the INR design for GOES N-Q.

The spacecraft contractor shall prepare the following:

INR System Description and Analysis document as described in CDRL SDA-3.2.16-01.
INR Related System Performance Report as defined in CDRL SDA-3.2.16-02.
INR Test Plan in accordance with CDRL SE-2.4-01.

L) N »—
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3.2.16.1 INR Performance Evaluation System

Recognizing that a comprehensive system test of INR performance prior to launch is not feasible, the
spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to design,
verify, and maintain the design for two INR performance evaluation systems, one for the spacecraft
contractor and one for NASA. The performance evaluation system shall accurately model/simulate all
known INR pointing error sources, in accordance with the requirements of the GOES N-Q Performance
Specification, S-415-22. The performance evaluation system shall be updated for a period of one year
after launch of GOES N to include system modifications, measured INR pointing errors, unaccounted for
INR pointing errors, and seasonal effects.

3.2.17 Contamination Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
develop, verify, and maintain a design for the GOES N-Q contamination control subsystem. The
spacecraft contractor shall develop a contamination control plan in accordance with CDRL
SDA-3.2.17-01 which meets the requirements of the GOES Performance Specification, S-415-22, section
10.11. The spacecraft contractor shall provide a launch environment consistent with the instrument and
spacecraft cleanliness requirements. The spacecraft contractor shall update the “Fallout Plate Installation
and Removal Procedure and Fairing Tapelift Sampling Plan,” S-415-28, and the “Launch Site Purge Plan
for the Geostationary Operational Environmental Spacecraft (Satellite),” S-415-29, as necessary for the
proposed design; the update shall include supporting cleanliness data obtained using analytical modeling
techniques or equivalent. '

3.2.18 On-board Computer (OBC)

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
design. verify, and maintain a design for the GOES N-Q OBC subsystem(s). The OBC shall conform to
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all requirements specified in the GOES N-Q Performance Specification, S-415-22, sections 10.9 and
10.10.

The spacecraft contractor shall prepare a flight computer design description as defined in CDRL
SDA-3.2.12-11

3.3 Subsystem Fabrication, Assembly and Test

The spacecraft contractor shall furnish all necessary personnel, facilities, services, and materials to
support subsystem fabrication, assembly, and test efforts for GOES N-Q including all required spares.

All subsystem and component testing shall be performed with calibrated GSE. The spacecraft contractor
shall perform subsystem level verification testing with test methodologies proposed for on-orbit testing to
the maximum extent possible. ‘

The spacecraft contractor shall prepare the component/subsystem test pi-ocedures and test data packages
as defined in CDRL SFAT-3.3.1-0} and SFAT-3.3.1-02, respectively.

3.3.1 Management

r

The spacecraft contractor shall provide the management functions necessary to support efforts associated
with the subsystem fabrication, assembly, and test activities for GOES N-Q.

3.3.2 Structures

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q structures subsystem. This includes the main body, solar
array structure, appendage devices, and spacecraft-to-launch vehicle separation system.

3.3.3 Propulsion

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble. and test the GOES N-Q propuision subsystem.

3.3.4 Attitude Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble. and test the GOES N-Q attitude control subsystem.

3.3.5 Thermal Control
The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to

fabricate. assemble, and test the GOES N-Q thermal control subsystem. Subsystem tests (solar beam,
heater. [R lamps) shall be performed if validation data is required.
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3.3.6 Power and Electrical

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q power and electrical subsystem.

3.3.6.1 Battery Test Cells

The spacecraft contractor shall deliver five activated battery cells from each activation lot, matched per
spacecraft flight battery requirements, to NASA for performance testing. An activation lot is defined as a
group of cells that receive electrolyte together via the same procedure. An activation lot can be the entire
production lot or a subset of the production lot, depending on the quantity needed at the time of
activation.

3.3.7 Ground Support Equipment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q subsystem electrical and mechanical ground support
equipment.

4

3.3.8 Communications

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble, and test the GOES N-Q communications subsystem. .

3.3.8.1 Communication Models

- The spacecraft contractor shall provide NASA sufficient engineering model or first flight article
measurement data in order for NASA to verify the PDR analysis predictions and for NASA to create a
computer simulation model of each signal path within the spacecraft (CDRL SDA-3.2.8-02). This model
data shall permit evaluation of all the transmission channel characteristics for each spacecraft signal path.

The spacecraft contractor shall provide to NASA sufficient flight hardware measurement data in order
for NASA to create a computer simulation model of each signal path within each spacecraft of the series.
This model data shall permit evaluation of all the transmission channel characteristics for each spacecraft
stgnal path.

3.3.8.2 Testing Measurements

The spacecraft contractor shall trace the signal paths used for each measurement and analytically
determine that each measurement has the proper bandwidth, power levels, and signal-to-noise ratios at
each sensor’s most accurate range of measurement. The spacecraft contractor shall include analyses of
the various sources of error for each measurement and calculate the accuracy (2-¢ variation) of each
communications subsystem verification test. (CDRL SDA-3.2.8-01)
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3.3.8.3 BER Testing

The spacecraft contractor shall provide test configurations with sufficiently controlled hardware
distortions to verify conformance with the communication function BER requirements specified in
S-415-22. The BER test shall have loop back modes to characterize the test equipment back-to-back
BER implementation losses. These back-to-back implementation loss factors shall be shown in each test
result. All BER E,/N, calculations shall be based on measurements of true power, with the usage of peak
detectors forbidden. In these tests, adjacent channel modulated signals shall be present at their dynamic
range maxima. The PDR, WEFAX, and EMWIN test configurations shall include the same or equivalent
uplink filters used at the CDAS to confine the signal spectra to the assigned channel frequency bands.

For the DCPR and DCPI channels it only shall be necessary to characterize the BER curve down to a
probability of error level of 10E-4. For the EMWIN channel the BER curve shall be characterized down
to a probability of error level of 10E-5, excluding the coding gain.

For the Imager, at least six points on the probability of error curve shall be determined. Due to the low
data rate of the 40 kbps Sounder and the resulting high signal-to-noise margin, the 40 kbps Sounder
channel shall be tested for 30 minutes to demonstrate the 10E-8 probability of error (i.e., no errors) when
the Imager BER is set to approximately 10E-5.

The BER testing may be performed excluding coding. For the SAR channel the BER testing may be
performed with a continuous PN stream. .

’

3.3.8.4 Spurious Emission Tests
Spurious emission testing shall be performed for each channel.
3.3.8.4.1 Spurious Emission Tests For All Channels Except DCPR

The spacecraft contractor shall comply with the spurious emission requirements of S-415-22, section
10.2. testing each separate transmission channel as detailed below. Table 3.3.8.4.1-1 lists the
requirements for loading the channel under test, the spurious signal limit referenced to the loading signal
power. and the compliance bandwidth centered at the downlink frequency. All uplink signals to the other
transmission channels shall be configured according to Table 3.3.8.4.1-2. The SAR repeater channel
spurious requirements shall be met when the downlink is measured at the output of a phase modulation
receiver.

Table 3.3.8.4.1-1
Spurious Emissions Channel Under Test Signal Specification

Channel Designation Spurious Channel Under Test Requirements
Sensor Data Transmitter Unmodulated carrier, -50 dBc, 6.0 MHz
PDR Repeater Contin. Wave (CW) uplink @ -96 dBm, -50 dBc, 5.0 MHZ
WEFAX Repeater CW uplink @ -107 dBm, -50 dBc, 1.0 MHz
EMWIN Repeater CW uplink @ -114 dBm, -50 dBc, 100 kHz
DCPI Repeater CW uplink @ -114 dBm, -50 dBc, 300 kHz
DCPR Repeater CW uplink @ -100 dBm, -60 dBc, 425.0 kHz
SAR Repeater - Wideband CW uplink @ -125 dBm, -35 dBc, 100 kHz; fixed gain
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SAR Repeater - Narrowbnd | No uplink; no spurs > 10 dB-Hz; 10 kHz; fixed gain '
MDL Transmitter Unmodulated carrier, -50 dBc, 1.0 MHZ
Command Receiver Verify compliance to coherent functions requirements
DSN Telemetry Transmitter
Noncoherent Unmodulated carrier, AUX OSC mode, -50 dBc, 2.5 MHZ
Coherent Unmodulated carrier, ranging ON, -50 dBc, 1.5 MHZ
CDA Telemetry Transmitter | Unmodulated carrier, -50 dBc, 30 kHz

Table 3.3.8.4.1-2
Spurious Emissions - Other Channel Configuration Requirements

Channel Designation Spurious Requirement - Other Channel Configuration
Sensor Data Modulated with Pseudo Noise (PN) sequence, NRZ-S, OQPSK
PDR Modulated with PN sequence, NRZ-S, 2.11 Mbps BPSK
WEFAX Modulated with PN sequence, NRZ-M, 293 ksps BPSK
EMWIN Modulated with PN sequence, NRZ-M, 25 ksps BPSK .
DCP!I DCPI modulated signal ”
DCPR See Section 3.3.8.4.2, below
SAR No uplink
MDL Modulated with PN sequence, 400 kbps, QPSK
Command Receiver Coherent mode
DSN Telemetry Modulated with data, coherent mode, ranging ON
CDA Telemetry Modulated with data

3.3.8.4.2 DCPR Spurious Emission Test

The spacecraft contractor shall demonstrate that spurious emissions meet the specified requirements of S-
415-22, section 10.2 for the DCPR channel, by performing a noise power ratio test for each channel on
each spacecraft at any verification test level. After demonstrating compliance with the noise power ratio
test, the contractor may elect to use a two-signal linearity test at any level of integration.

A two signal test shall use two equal input power sinusoids (carriers), such that the total power is equal
to the dynamic range maximum and the two sinusoids are separated in frequency by 2 kHz. Any
resulting intermodulation products shall not be greater than 25 dB-below the power in one tone.
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3.3.8.5 Interference Testing

The spacecraft contractor shall perform worst-case interference testing for the 1670 to 1695 MHZ
downlinks. Each transmission channel under test shall be tested at the dynamic range maximum, with
any other adjacent channel modulated signals present at their dynamic range maximum.

3.3.8.6 Antenna Pattern Measurements

Coverage and polarization measurements shall be performed at an appropriate antenna test facility
sufficient to accurately determine the radiation pattern and phase, where appropriate, of each spacecraft
antenna. The tests shall be conducted for each spacecraft configuration (with appropriate mockups) in
which the antennas will be operated on-orbit . The tabulated antenna data shall be delivered to NASA in
a standard electronic format. Refer to CDRL SDA-3.2.8-02.

3.3.8.7 Communication Subsystem to Ground Station Compatibility

Thé spacecraft contractor shall verify the GOES N-Q communications RF interfaces and data
compatibility with ground support facilities. This requirement may be satisfied for the GOES N-Q
development by performing hardware testing and providing the resuiting data to NASA.

3.3.9 Telemetry and Command

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q telemetry and command subsystem.

3.3.9.1 Telemetry and Command (T&C) RF Link Compatibility Testing

The spacecraft contractor shall verify the GOES N-Q T&C RF interfaces and data compatibility with
ground support facilities.

3.3.9.2 T&C Coverage Verification
The T&C coverage verification shall be as per section 3.3.8.4. Refer to CDRL SDA-3.2.9-01.
3.3.9.3 Telemetry System Testing

The communication subsystem design shall permit performance evaluation of telemetered data during
integration and test. The telemetry shall be calibrated and measured during environmental testing at the
spacecraft level to provide performance reference signatures over temperature. Each verification test
shall simultaneously measure any applicable telemetry output, in engineering units, and include this in
the data set for review.

3.3.10 Mechanisms
The spacecraft contractor shall provide all personnel, facilities, setvices, and materials necessary to

fabricate. assemble. and test the GOES N-Q mechanisms subsystem. This includes all deployable
mechanisms. electro-mechanical devices, and associated control electronics. The spacecraft contractor
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shall perform force and/or torque margin tests in addition to functional tests, as specified in S-415-22,
section 10.8.1. Life testing shall be performed for all devices with moving friction generating
components, lubricants, or flexing members as specified in S-415-22, section 8.6.9.

The spacecraft contractor shall calibrate the commanded vs. actual motion of all mechanisms that are
regularly used during on-orbit operations, such as the solar array.

3.3.11 Instrument Interfaces

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GFE instrument (Imager, Sounder, SXI) interfaces. The interfaces
between spacecraft and instruments, spacecraft and SSGS, instrument and SSGS, and spacecraft GSE and
instrument GSE shall include the mechanical, thermal, structural, electrical, telemetry and command,
contamination, and INR.

3.3.11.1 Spacecraft Contractor Provided Instrument Interface Hardware

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the intra-instrument haméss and mechanical mount designs as required for
the GFE instruments. NASA will provide matched tooling plates of the GFE Imager and Sounder
sensor/telescope module and electronics/power supply modules for the spacecraft contractor’s use in
developing the Imager and Sounder mechanical interfaces.

NASA will provide an SXI mass simulator for the spacecraft contractor’s use in developing the SXI
mechanical interface.

3.3.11.2 Interface Design Support

The spacecraft contractor shall provide engineering support to the GFE instrument contractors for the
fabrication. assembly, and test of the GFE instrument thermal blankets. The spacecraft contractor shall
provide engineering support to the GFE instrument contractors for the fabrication, assembly, and test of
new or modified instrument hardware or firmware (if any) required to accommodate the spacecraft
interface.
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3.3.11.3 Advanced Imager, Advanced Sounder and Lightning Mapper (LM) Accommodation

‘The spacecraft contractor shall provide the interface defined in S-415-22 and the instrument ICDs (as
applicable) for the Advanced Imager, Advanced Sounder, and LM. Accommodations outside of those
specified shall be jointly developed by the spacecraft contractor and appropriate instrument contractor.

3.3.11.4 SXI to Spacecraft Harness

The spacecraft contractor shall fabricate and deliver the harnesses interconnecting the electronic boxes,
the telescope to the electronic boxes, and the SXI system to the spacecraft for the instrument level
EMI/EMC tests.

3.3.12 Flight and Electrical GSE Software Coding and Testing

The spacecraft contractor shall design and test the GOES N-Q flight software and associated electrical
GSE software to ensure that it meets all its requirements as described in the SRS and functions as
intended. A specific and widely-accepted, industry standard design methodology (e.g., structured
analysis and design, object modeling technique, Booch Method, etc.) shall be employed in the design of
the GOES N-Q flight software and associated electricil GSE software.

Software test and delivery reviews are defined in section 1.1, Program Reviews.
3.3.12.1 Flight Software Design and Development

The spacecraft contractor shall provide a software design which meets all the requirements specified in

the SRS and functions as intended. The software design shall be described initially in a software design
document (CDRL SDA-3.2.12-02), which shall be fully traceable to the SRS as described in a software

design traceability matrix included in the software design document.

3.3.12.2 Requirements, Design and Code Walkthroug_hs

Requirements. design, and code walkthroughs or inspections, open to government participation, shall be
conducted at the spacecraft contractor’s facility at the appropriate software developmental life-cycle

* phase to ensure the correctness of the requirements, design, and source code. NASA-STD-2202-93,
Software Formal Inspections Standard, and NASA-GB-A302, Software Formal Inspections Guidebook,
may be used a guidelines for conducting the code walkthroughs or inspections. The coding, debugging,
and developer testing efforts, the results of the walkthroughs, and programmer’s notes shall be
documented in software development folders, available at the spacecraft contractor’s facility for
government review.,
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3.3.12.3 Software Verification and Validation Testing

-The spacecraft contractor shall provide all the resources necessary to verify and validate all the software
developed for the GOES N-Q spacecraft. Software verification and validation activities shall be
described in a software test plan (CDRL SDA-3.2.12-03). A software test procedures document (CDRL
SDA-3.2.12-04) shall describe the step-by-step, detailed procedures for testing the GOES N-Q software.
The software test plan and software test procedures shall be fully traceable to the SRS as described in a
software test requirements traceability matrix to be included in the software test plan. The spacecraft
contractor shall utilize an independent verification and validation (IV&V) test team to assure
implementation compliance with applicable requirements during all software testing. A software test
report (CDRL SDA-3.2.12-05) shall describe the resuits of the software testing.

3.3.12.4 Software Development and Test Software

The spacecraft contractor shall provide all the resources necessary to develop, verify, and maintain the
development and test software for the GOES N-Q spacecraft. The spacecraft contractor is encouraged to
use existing and commercial-off-the-shelf development and test tools. The configuration of development
and test software shall be controlled by the spacecraft contractor.

3.3.12.5 Software Development and Validation Environment

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary for the
development and installation of the Software Development and Vahdatxon Environment described in
section 10.9.12 of the Performance Specification.

3.3.13 Spacecraft Emulators

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate. assemble, and test the GOES N-Q spacecraft emulators. The government will provide the
spacecraft contractor with the GFE instrument simulators. The spacecraft contractor shall integrate these
GFE instrument simulators into the spacecraft emulator systems for delivery. The spacecraft emulators
and associated manuals shall be delivered to NASA, NOAA or instrument contractors, as required, for
use in executing simulations, training, and validating command procedures and databases.

Two spacecraft emulators shall be fabricated, assembled, and tested that satisfy the requirements of
S-415-22. section 11.3 and all subsections: one shall be for use at the spacecraft contractor’s facility, and
one shall be delivered to a government designated facility.

As a minimum, elements of the emulator that meet the requirements of S-415-22, subsections 11.3.1.1,
11.53.1.2. 11.5.1.3 and 11.3.1.5 shall be provided to the lmager/Sounder contractor. One unit shall be
fabncated assembled, and tested.

As a minimum. elements of the emulator that meet the requirements of Performance Specification S-415-
22, subsections 11.3.1.1, 11.3.1.2, 11.3.1.4 and 11.3.1.5 shall be provided to the SXI contractor. One unit
shall be fabricated. assembled. and tested.
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3.3.14 Space Environment Monitor Instruments

‘The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q Space Environment Monitor instruments (EPS, HEPAD,
Magnetometer, XRS/EUV).

The Government will provide use of the Goddard Magnetics Test Facility, on a one-time only basis, for
leading edge checkout of Space Environment Monitor instruments.

3.3.15 On-Board Computer (OBC)

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the GOES N-Q on-board computer(s).

3.3.16 INR Performance Evaluation System

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
fabricate, assemble, and test the design for two INR performance evaluation systems, one for the
spacecraft contractor and one for NASA. :

3.4 Integration and Test

The spacecraft contractor shall furnish all necessary personnel, facilities, services, and materials to
support all integration and test efforts for GOES N-Q. The spacecraft contractor shall also provide the
necessary technical efforts to assure that problems are adequately addressed as they arise. Spacecraft
testing shall be performed with calibrated GSE. The spacecraft contractor shall prepare the spacecraft
test data packages as defined in CDRL 1&T-3.4.4-02.

The spacecraft contractor shall establish a system for trending test data of spacecraft components during
spacecraft level testing. A matrix of the components being trended shall be presented at the PER and the
trend data shall be presented during the PSR for each spacecraft. Additionally, during the PER, the
spacecraft contractor shall define for each parameter trended how the data is analyzed and interpreted
with respect to the allowable test limits of the data as the testing progresses through the test phases. Any
anomalous changes and/or trend(s) in the data shall be explained during the PSR. The spacecraft trend
data shall be made available to government and authorized contractor personnel via the EDDS defined in
section 1.3.1.

The spacecraft contractor shall prepare the launch commit criteria in accordance with CDRL
1&T-3.4.6-02. '

3.4.1 Management

The spacecraft contractor shall provide the management functions necessary to support efforts associated
with the integration and test activities for GOES N-Q. The spacecraft contractor shall develop all plans,
procedures. and reports necessary to insure and document a successful spacecraft integration and test
activity. -

-
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3.4.2 Bus Integration

The spacecraft contractor shall provide all resources to perform all electrical, mechanical, and thermal
integration and test efforts required for GOES N-Q.

3.4.3 Instrument and Test Equipment Integration
3.4.3.1 Instrument Delivery

The spacecraft contractor shall provide the necessary clean room area, office space, and support to each
instrument to aid in the effort associated with the post-ship/pre-integration functional testing of the GFE
instruments.

3.4.3.2 GFE Test Equipment Accommodation

The spacecraft contractor shall accommodate the GFE instrument test equipment: floor space, clean
room area, facility power, and other routine resources shall be provided for the instrument EGSE,
collimators, integrating spheres, and support equipment. The spacecraft contractor shall integrate the
GFE instrument GSE with the spacecraft GSE in accordance with the GSE interface ICD. The spacecraft
thermal/vacuum chamber shall accommodate infrared targets, space target(s), radiative heating elements
as required, and the associated target controllers, plumbing, and wiring. The spacecraft contractor shall
design and build the mechanical fixtures necessary to mount and align the GFE targets and equipment in
the thermal vacuum chamber. The spacecraft contractor shall integrate the instrument test equipment
into the thermal/vacuum chamber with the assistance of the instrument contractors. The spacecraft
contractor shall provide the coolants to operate the GFE targets. The spacecraft contractor shall provide
facilities to store the GFE test equipment delivered to its facility when the equipment is not in use. GFE
test equipment accommodations shall be developed jointly between the spacecraft and instrument
contractors, and documented in the GFE Instrument Interface Document for each GFE instrument.

3.4.3.3 GFE Test Equipment Validation (GOES-N Only)
For the GOES-N spacecraft only, the spacecraft contractor shall support the validation of GFE
thermal/vacuum test equipment by assisting with the installation of the GFE thermal/vacuum equipment

in the chamber, along with any spacecraft fixtures or equipment needed to support the instrument
equipment, and executing a thermal cycle in vacuum in order to verify heater and target operation.

3.4.3.4 Prototype Instrument Integration and Test (GOES-N Only)

For the GOES-N spacecraft only, the spacecraft contractor shall integrate the prototype GFE Imager and
Sounder and engineering model SXI instruments onto the spacecraft and provide access to the spacecraft,
the spacecraft GSE, and personnel to support instrument testing and GSE interface verification for a
duration of 40 16-hour days. Spacecraft integration and testing may be conducted in parallel if it does
not interfere with or compromise instrument testing.
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3.4.3.5 Flight Instrument Integration

The spacecraft contractor shall provide all resources necessary to perform the electrical, mechanical, and
thermal integration of the Imager, Sounder, Solar X-ray Imager, and Space Environment Monitor
instruments onto the spacecraft. The spacecraft contractor shall develop and maintain integration and
handling procedures which are agreeable to the instrument contractors. -

In the spacecraft contractor's SXI integration sequence, the contractor shall allot one day for the SXI
contractor to execute an SXI functional test after each major integration step; for example, after SXI
integration to the mounting panel; after mounting panel integration to the solar array yoke; and after yoke
integration to the spacecraft body. If any of these major integration steps are subsequently reversed (e.g.,
if the yoke is removed from the spacecraft), the spacecraft contractor shall allot one day for the SXI
functional test after the de-integration step and then one other day after the re-integration step. These test
times are in addition to those defined in Table 3.4.5.1. Spacecraft integration and testing may be
conducted in parallel if it does not interfere with or compromise SXI testing. The SXI functional test
will be executed by the SXI contractor with support from the spacecraft contractor.

3.4.4 Functional Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,
prepare, perform, document, and analyze all functional and performance tests associated with GOES
N-Q. The spacecraft contractor shall conduct functional testing as defined in S-415-22 section 8.0. In
addition. launch vehicle adapter compatibility shall be verified by test on all spacecraft prior to shipment
to the launch base. System testing is defined in section 3.6.2.3

Al electrical interfaces shall be verified prior to any first time connection. Safe-to-mate procedures shall
be implemented for all interfaces between any two of the following: spacecraft, GFE, EGSE,
pyrotechnics, electrical explosive devices, SSGS, ATE, and any facility power. The EGSE shall be
demonstrated to NASA to verify that it is adequate for the intended use. EGSE shall be under
configuration control prior to the demonstration, and prior to use for spacecraft tests. The spacecraft
contractor shall ensure that the instrument GSE is on, operational, and properly connected to the
spacecraft GSE prior to any powered testing of an instrument.

3.4.4.1 GOES-N Functional Tests With GFE Prototype Imager, Sounder and Engineering Model
SXI

For the GOES-N spacecraft only, the spacecraft contractor shall perform the following tests after
integration of the prototype Imager and Sounder instruments and an engineering model of the SXI:

. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to measure
dynamic interactions between spacecraft and instrument components. The spacecraft contractor
may substitute a similarly comprehensive test using the prototype Imager and Sounder instruments
and engineering model SXI to verify dynamic interactions between the instruments and spacecraft
mechanisms.

A test with all communications functions and instruments operating in an on-orbit mode to measure
electromagnetic interactions between the spacecraft and instruments. '

1J

The times for these tests are not included in the instrument schedule duration.
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3.4.4.2 GOES N-Q Functional Tests with Flight Instruments

-The spacecraft contractor shall set aside the schedule durations defined in Table 3.4.5.1 for instrument
functional testing at the test phases indicated. The spacecraft contractor shall provide access to the
spacecraft, spacecraft GSE, and personne! as required to support the testing. The spacecraft contractor
shall support instrument Pre-Vibration Functional Testing by orienting the spacecraft such that the
Imager and Sounder cooler cover door hinge axes and telescope optical axes are perpendicular to the
ground. If the SXI is integrated on the solar array yoke when a first-motion and/or deployment test of the
solar array is performed (during the Baseline Performance and/or the Launch Base Functional phase), the
spacecraft contractor shall divide the test time allotted for the SXI in Table 3.4.5.1 such that there are at
least two days of SXI test time both before and after the array test. Spacecraft testing may be conducted
in parallel if it does not interfere with or compromise instrument testing.

In addition, the spacecraft contractor shall perform the following tests with the flight instruments for each
of the GOES N-Q spacecraft.

1. A test with the spacecraft suspended with all mechanisms operating in an on-orbit mode to measure
dynamic interactions between spacecraft and instrument components. The spacecraft contractor
may substitute a similarly comprehensive test using the Imager, Sounder, and SXI instruments to
verify dynamic interactions between the instruments and spacecraft mechanisms.

2. A test to measure the spacecraft magnetic dipole.

3. A test with all communications functions and instruments operating in an on-orbit mode to measure
electromagnetic interactions between the spacecraft and instruments.

. 4. Calibration of all flight sensors (actual vs measured) and mechanisms (actual vs commanded).

The time for these tests are not included in the instrument schedule duration.
3.4.4.3 INR Pre-launch Spacecraft Test Requirements

The spacecraft contractor shall perform the tests necessary to verify the successful system integration of
the Imager/Sounder and spacecraft subsystems comprising and/or supporting the INR subsystem (CDRL
SE-2.4-01). These tests shall verify that GOES N-Q meets the INR derived requirements and objectives,
based on the INR specifications.

The contractor shall propose the tests to be performed; provide the test plan and test procedure in
accordance with CDRL SE-2.4-01; provide the necessary input data, files, etc. required to perform the
test: and conduct the actual testing.

The spacecraft contractor shall evaluate and document all analyses of the data and information from all
tests. including development/bench testing, qualification testing, acceptance testing, and compatibility
testing of the INR-related flight hardware, software and algorithms. The spacecraft contractor shall
provide a standard format to be used to report the results of all tests.

The spacecraft contractor shall provide and maintain an INR test schedule showing initial availability of
each unique GSE and any associated software required for the conduct and/or analysis of the test results.
The test schedule shall reflect the requirement for any government furnished data, such as star/landmark
data from on-orbit spacecraft (GOES I/M series). -
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3.4.4.3.1 Spacecraft Subsystem Tests

‘The purpose of subsystem testing is to verify the functional and computational performance of all
spacecraft INR subsystem components. This shall be accomplished by closed loop testing of all INR
components provided by the contractor and shall exercise all electrical interfaces using test scenarios
which duplicate the worst case on-orbit operational modes and geometries. The output of all subsystem
components will be verified both qualitatively and quantitatively. In particular, the comprehensive
verification of all INR compensation signals shall be demonstrated during these tests. One important
aspect of this testing shall be the confirmation that compensation signals are compatible with the
instrument servos. Exercising of the ACS may be accomplished using simulated sensor/actuator signals
and/or dynamic simulation with a controllable platform. External interfaces with the INR subsystem
during these tests, such as with instruments and ground system elements, shall be provided by flight-like
hardware and/or dynamic simulation. In support of these tests, the spacecraft contractor shall provide the
data ingest, archive and processing capability to quickly and accurately verify all INR related signals and
on-board computations.

The spacecraft contractor also shall prepare INR related system performance reports in accordance with
CDRL SDA-3.2.16-02.

4

3.4.4.3.2 System Tests

The primary objective of system testing is the verification of INR operation and performance at the
spacecraft level with all spacecraft components and instruments integrated. Tests shall exercise all worst
case expected on-orbit INR operational modes and geometries. As a final verification of system pointing
performance, these tests shall include both electrical testing of all INR functions as well as an optical test
using the GFE wide field of view collimator (WFC) and wide field of view targets to be provided by the
government and, if desired. target(s) developed by the spacecraft contractor. The test data shall be
recorded for later testing with the NOAA SSGS.

As a minimum, the WFC shall be used to determine the Imager scan linearity and the amount of shear.
These tests shall be performed with IMC both on and off using different orbits and attitudes.
Specifically. the spacecraft contractor shall verify image quality over the entire Imager field of regard
while operating the INR subsystem. These tests shall be performed for both qualification and acceptance
testing on GOES-N., and as acceptance tests on GOES-O,P,Q. For INR tests involving the Imager and
Sounder. the spacecraft contractor shall coordinate the development and execution of the tests with the
Imager/Sounder contractor. -

The final part of the INR system testing shall be the verification of spacecraft subsystem operation with a
replicated and/or emulated ground system. Tests shall be performed with IMC both on and off, and with
different orbits and attitudes to fully exercise all of the INR supporting hardware, software, and
algorithms. '
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3.4.4.4 Communications Tests

‘The spacecraft contractor shall propose the communications tests to be performed to show compliance

for each channel and for the system, from assembly through system integration and test. Tests that are

proposed to be performed a limited number of times, if successful, shall be clearly indicated along with
the criteria for success.

3.4.4.4.1 Simulated On-orbit Communications Test Configuration

This test configuration shall simulate on-orbit operation, where all mission signals are being
simultaneously transmitted to the spacecraft. It shall be used as a part of the final communications
subsystem integration testing on the spacecraft, and in the RF airlink spacecraft level test.

The attached table provides the channel signals that shall be used for the tests. The sensor data, MDL,

~ and telemetry signals shall be a part of the downlink only. The modulation shall be removed from the
signal in the channel under test, leaving only the unmodulated carrier in that channel. Also, the
unmodulated carrier may be set to a level 3 dB below the dynamic range maximum, in order to avoid
overloading a receiver with multiple inputs. The channel downlink shall be observed for spurious, cross-
talk, and intermodulation products with a spectrum analyzer swept over a frequency range 1.25 times the
channel bandwidth.

Table 3.4.4.4.1
Channel Signals for On-Orbit Communications Tests

Channel SiEnals to be Used in the Channels Not Under Test
Sensor Data Modulated with Pseudo Noise (PN) sequence, 2.6 Mbps NRZ-S,
PDR Modulated with PN sequence, NRZ-S, 2.11 Mbps BPSK
WEFAX . Modulated with PN sequence, NRZ-M, 293 ksps BPSK
EMWIN Modulated with PN sequence, NRZ-M, 25 ksps BPSK
DCPI DCPI carrier
DCPR Loaded with linearity test signal configuration
SAR No uplink
MDL PN sequence consistent with Contractor specified signal
Command Consistent with Contractor specified command link
DSN - Coherent mode; ranging On, no rangmg tones; TLM subcarrier

with data

CDA Telemetry Modulated with data
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3.4.4.4.2 Diagnostic and Calibration Communications Tests

-The following tests shall be performed to provide diagnostic information to NASA and for correlation
with on-orbit data.

3.4.4.4.2.1 DCPR Gain-Transfer Characterization

The output signal power versus input signal power over the specified input dynamic range and at the
center of the frequency band (i.e., the gain-transfer curve) shall be determined for the DCPR transponder.

3.4.4.4.2.2 SAR Gain-Transfer Characterization

The SAR gain-transfer curves shall be determined when the automatic gain control (AGC) is both on and
off (i.e., fixed gain mode). These characterization tests shall be performed over the specified dynamic
range and at the center of the frequency band. For this test, the output signal power shall be measured
after demodulation by a calibrated phase demodulator.

3.4.4.4.2.3 SAR Modulation Index Versus Input Signal Power

The SAR carrier drop versus the input signal power to the SAR transponder shall be determined over the
specified input dynamic range. This test shall determine the input signal power level at which the
maximum carrier suppression occurs, and the depth of the carrier suppression.

3.4.4.4.2.4 Transponder Characterizatiog__With Input Noise

Each transponder shall be characterized using a spectrum analyzer swept over a frequency range 1.25
times the channel bandwidth with the input to the transponder terminated in its characteristic impedance.

3.4.4.4.2.5 Apparent Noise Figures For the PDR, WEFAX, DCPI and EMWIN

The apparent PDR, WEFAX, DCPI and EMWIN channel noise figures shall be determined from the ratio
of the output signal-to-noise to the input signal-to-noise. The input test signals shall be from a test source
with a 290 Kelvin noise source. This test shall be done at a minimum of five input signal levels spanning
the input dynamic range and at three ambient temperatures: acceptance high and low, and within the
mission allowable range.

3.4.4.4.3 RF Airlink Test

An RF airlink test shall be performed to measure EMC/EMI and other effects. This test shall be done
with all spacecraft antennas installed and radiating, and in an area confirmed to have a suitable
electromagnetic environment for conducting the test. As a part of the test configuration, a separate
receiver and supporting test equipment shall be provided to monitor the instantaneous background
interference in all test bands. Antennas shall be used to inject signals into the DSN, UHF and S-band
channels. The interference measurements for each band shall be determined via cabling from the
transmit test ports of the antenna couplers.
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Testing shall be performed to determine the presence of interference caused by any GOES components .
and subsystems, and shall include tests of the ACS, and instruments. The instrument signals also shall be
examined for coherent noise in the output data.

3.4.5 Environmental Tests

The spacecraft contractor shall provide all test facilities and all the resources necessary to define,
prepare, perform, document, and analyze all functional and performance tests associated with GOES
N-Q. The spacecraft contractor shall conduct environmental testing as defined in S-415-22, section 8.0.
The spacecraft contractor shall ensure that the instrument GSE is on, operational, and properly connected
to the spacecraft GSE prior to any powered testing of an instrument.

3.4.5.1 GOES N-Q Environmental Tests with GFE Instruments

The spacecraft contractor shall schedule the following work days per GFE instrument (i.e., multiply by 3
for the Imager, Sounder, and SXI) for instrument testing during spacecraft environmental testing.
Durations assume a 24-hour work day during thermal vacuum testing, and a 16-hour work day for other
phases. Durations may be adjusted to accommodate the spacecraft nominal work day as long as the total
number of test hours remains constant. The spacecraft contractor shall provide access to the spacecraft,
spacecraft GSE, and personnel as required to support the testing. Spacecraft testing may be conducted in
-~ parallel if it does not interfere with or compromise instrument testing. The spacecraft contractor shall
allow GFE instrument tests to be conducted in parallel with spacecraft testing if they do not interfere
with or compromise spacecraft testing. The spacecraft contractor shall keep the GFE instruments on and
operating during temperature transitions at all times possible. ' . :

Table 3.4.5.1
GFE Instrument Test Program Requirements

Test Phase Days Per Additional Requirements
Instrument
Baseline Performance 10 (30 total) As defined in section 3.4.4.2
Pre-Vibration Functional 0.5 (1.5 total)
Post-Vibration Ambient 1 (3 total) Imager/Sounder cooler door axis vertical
TV Eqpt. Install/checkout/align 3 total Instrument manufacturing preparations

for T/V conducted in parallel

Pre-TV (ambient in chamber) 2 (6 total) Perform dynamic interaction test

High Temp. Outgassing 8 total* Note: 7 days outgassing + 1 day for
cooler cool down

TV “Hot™ Plateau 4 (12 total) Perform dynamic interaction test. Limit
activities which disturb instrument
temperature stability. '
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Mission Ops ETE Test #3 1.33 (32 hrs) As defined in section 3.6.2.3.2.3

TV “Cold” Plateau 4 (12 total) Limit activities which disturb instrument
temperature stability. Perform dynamic
interaction test

Post-TV (ambient in chamber) 2 (6 total)
Post-TV/Pre-Ship Functional 8 (24 total) Imager/Sounder cooler door axis vertical,
: ' Perform wide field collimator test
Preparation for shipment 2 total
Launch Base Functional 5 (15 total) As defined in section 3.4.6.1
* 7 day outgassing is the nominal duration. Outgassing shall continue until TQCM and RGA

measurements satisfy the contamination requiréments of S-415-22, section 10.11.

The spacecraft contractor shall perform a test with the spacecraft suspended with all mechanisms
operating in an on-orbit mode to measure dynamic interactions between the spacecraft and instrument
components at the thermal vacuum test mission high and low plateaus. The spacecraft contractor may
substitute a similarly comprehensive test using the Imager, Sounder, and SXI instruments to verify
dynamic interactions between the instruments and spacecraft mechanisms.

The spacecraft contractor shall support the Imager, Sounder, and SXI testing following both the vibration
and thermal vacuum tests. For the Imager and Sounder the spacecraft shall be oriented with the cooler
cover door axes and the telescope optical axes perpendicular to the ground.

The spacecraft contractor shall repeat the wide field of view collimator test following the thermal
vacuum test.

3.4.6 Launch Site Tests
The spacecraft contractor shall prepare a launch site integration plan as defined in CDRL I1&T-3.4.6-01.
3.4.6.1 GFE Instrument Tests

The spacecraft contractor shall set aside the launch base functional schedule duration as defined in Table
3.4.5.1 for instrument functional testing and launch readiness activities, including the inspection and
cleaning of the radiant coolers and optical cavities. The spacecraft contractor shall provide access to the’
spacecraft. spacecraft GSE, and personnel as required to support the testing and launch readiness
activities. The spacecraft contractor shall support instrument testing by orienting the spacecraft such that
the Imager and Sounder cooler cover door hinge axes and telescope optical axes are perpendicular to the
ground. The spacecraft contractor shall support launch readiness activities by preparing a class 10,000
clean area where the optical cavities and coolers may be uncovered for inspection and cleaning. The
spacecraft contractor shall prepare any lifts/scaffolding required to allow instrument personnel to access
the optical cavities and coolers for cleaning activities. The spacegraft contractor shall ensure that the
instrument GSE is on, operational, and properly connected to the spacecraft GSE prior to any powered
testing of an instrument.
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Spacecraft testing may be conducted in parallel if it does not interfere with or compromise instrument
testmg

3.4.7 Ground Support Equipment

The spacecraft contractor shall provide all the resources required for the design, development,
procurements, fabrication, and test of all electrical ground support equipment (EGSE), mechanical
ground support equipment (MGSE), and targets necessary to completely test the spacecraft and verify it
meets the specified performance. This includes:

1. Special equipment necessary to handle, store, and transport the Spacecraft or its components and any
equipment used to perform off spacecraft mechanical testing of appendages or other equipment
during integration and test.

2. Automated data processing equipment and software necessary to control and monitor the spacecraft,

run the test procedures, and analyze, display and plot the test data.
3.  MGSE required to handle and test the SXI in conjunction with the spacecraft.

The spacecraft contractor is responsible for the calibration of the GSE it provides and the mstrument
contractors are responsible for the calibration of the GFE GSE.

3.4.7.1 GSE for GFE Instruments

The spacecraft contractor shall define, design, develop, fabricate, test, and maintain all GSE necessary
to integrate the instruments and accommodate their GSE. The spacecraft contractor also shall define,.
design, develop, fabricate, test, and maintain all instrument-to-GSE test harnesses. The spacecraft
contractor shall provide GSE which performs the functions defined in S-415-22, section 11.2.1.

The spacecraft contractor shall develop, document, verify, and maintain a spacecraft GSE interface-to-
instrument GSE interface that is agreeable to the respective GFE instrument contractors in accordance
with CDRL SE-2.2-01. The spacecraft contractor shall provide engineering support to the instrument
contractors for the definition, design, fabrication, assembly, test, and maintenance of the GSE which
interfaces with the spacecraft GSE.

3.4.7.2 Spacecraft Contractor Use of GFE Test Equipment

The GFE instrument test equipment delivered to the spacecraft contractor’s facility will be capable of
commanding the instruments, collecting and archiving instrument science and telemetry data,
performing standardized and customized data analyses, and providing data display. The spacecraft
contractor may use the capabilities provided by the GFE test equipment for verification of system level
performance parameters such as INR and BER. If the spacecraft contractor chooses to use these
capabilities in the spacecraft test program, the spacecraft contractor shall specifically document the
roles and responsibilities of GFE and, if required, support personnel. Use of GFE in the spacecraft tests
shall be coordinated with the instrument contractors and approved by NASA.
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3.4.8 Contamination Control

The spacecraft contractor shall provide all personnel, facilities, services, and materials necessary to
assure appropriate contamination control (implementation of CDRL SDA-3.2.17-01) is maintained
through all phases of integration and test of GOES N-Q. Refer to S-415-22, section 10.11.

3.4.9 Transportation and Handling

The spacecraft contractor is responsible for all spacecraft and GSE transportation and handling.
Spacecraft shipping transporters (including trailers, shipping containers, and environmental control
systems) for GOES N-Q shall be provided by the spacecraft contractor. The spacecraft contractor shall
prepare a spacecraft transportation and handling plan in accordance with CDRL 1&T-3.4.9-01.

The spacecraft contractor shall obtain any necessary shipping permits and hazardous material
exemptions, etc. The spacecraft contractor shall be responsible for obtaining airlift certification for
shipment to the launch base. In addition, the spacecraft contractor shall be responsible for the loading
and unloading of the aircraft and the transportation from the KSC facility to the spacecraft launch
processing facility. Spacecraft transportation also shall be compatible with ground transportation. The
spacecraft shall be prepared for shipment as specified in S-415-22, section 10.11.6. During all shipments
the spacecraft contractor shall perform real-time monitoring of the shipping and handling environment
for all controlled conditions (shock, temperature, air cleanliness, air and/or nitrogen purge, and humidity)
while the spacecraft is in the shipping container.

The spacecraft contractor’s transportation and handling plan shall incorporate the transportation and
handling requirements as specified by the GFE instrument ICDs and S-415-22, section 10.11.6. The
spacecraft contractor shall be responsible for transporting GFE GSE after initial NASA delivery.

The spacecraft contractor shall reassemble, as required, and check out.all GSE after each shipment,
verifving that they are all operating within normal specification limits before their-use with the
spacecraft. However, NASA will reassemblie and checkout GFE GSE.

3.4.10 Storage and Maintenance

The spacecraft contractor shall provide the resources required to design, plan, implement, execute, and
manage a GOES N-Q ground storage and maintenance program as defined in CDRL 1&T-3.4.10-01.

3.4.10.1 GFE Instrument Requirements

The spacecraft contractor’s ground storage plan shall incorporate the storage requirements defined for the
GFE instruments by the instrument ICDs. Functional testing of the GFE instruments shall be performed
every six months during spacecraft storage. The spacecraft contractor shall support instrument testing

for a duration of four days per instrument. The spacecraft contractor shall allow access to the GFE
instruments for inspection. All spacecraft, with instruments installed, stored for a period of 24 months or’
longer since the last thermal vacuum test shall require, as a minimum, an abbreviated post-storage
thermal vacuum test to verify instrument performance.

The spacecraft contractor shall schedule the following work days per GFE instrument (i.e., multiply by 3
for the Imager. Sounder, and SXI) for instrument post-storage testing. Durations assume a 24- hour work
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day during thermal vacuum testing, and a 16-hour work day for other phases. Durations may be adjusted
to accommodate the spacecraft nominal work day as long as the total number of test hours remains
-constant.

The spacecraft contractor shall provide access to the spacecraft, spacecraft GSE, and personnel as
required to support the instrument testing. Spacecraft testing may be conducted in paraliel if it does not
interfere with or compromise instrument testing.

Table 3.4.10.1
. GFE Instrument Post-Storage Test Requirements

Test Phase - Days Per Additional Requirements
Instrument : -

Post-Storage inspection/test 4 (12 total) Imager/Sounder optical axis vertical

TV Eqpt. Install/checkout/align 3 total Instrument manufacturing preparations
for T/V conducted in parallel.’

Pre-TV (ambient in chamber) 2 (6total) .

High Temp. Outgassing 8 total* Note: 7 days outgassing + 1 day for cool
down of cooler

TV “Hot” Plateau 3 (9 total) Limit activities which disturb instrument

. temperature stability

TV “Cold” Plateau - 3 (9 total) Limit activities which disturb instrument
temperature stability

Post-TV (ambient in chamber) 2 (6 total)

Post-TV/Pre-Ship Functional 6 (18 total) Imager/Sounder cooler door axis vertical

* 7-day outgassing is the nominal duration. Outgassing shall continue until TQCM and RGA

measurements satisfy the contamination requirements of S-415-22, section 10.11.
3.4.10.2 Post-Storage End-to-End Verification
The spacecraft contractor shall support end-to-end testing to re-verify proper ground system performance
following a ground storage period and prior to launch site shipment. This test will confirm any
modifications to command procedures and telemetry processes subsequent to the final procedure and
database validation (test 4, described in section 3.6.2.3.2.4).
3.5 Spacecraft Support Ground System (SSGS)
3.5.1 SSGS Requirements
1. The spacecraft contractor shall provide the facilities, materials, and services necessary to design,

develop. test. install. integrate, train personnel to use, and dgcument the GOES N-Q SSGS elements;
where an SSGS element is defined as a subsystem within the overall GOES SSGS, currently
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consisting of, but not limited to, the GIMTACS, TACTS, OATS, DID, MPS, SPS, PM, ODAPS, and
GVAR simulator. The spacecraft contractor is not bound to replicate or retain the GOES I-M SSGS
architecture, except for elements stipuiated herein and in S-415-22. The spacecraft contractor shall
use the planned GOES/PACS/IPACS operator workstations to run GOES N-Q GTACS software.
The spacecraft contractor can share, if feasible, the GOES I-M OATS DEC Alpha workstations, or
provide new, GOES N-Q dedicated systems.

2.  The spacecraft contractor shall design, implement, test, integrate, and document all new hardware
and software. If GOES I-M hardware reuse is selected, the spacecraft contractor shall develop and
implement a test plan to demonstrate that the GOES I-M functions are not affected (CDRL
GND-3.5.2-01 through GND-3.5.2-04 and GND-3.5.2-06).

3. The spacecraft contractor shall be responsible for all GOES N-Q SSGS elements until acceptance.

4. The spacecraft contractor shall provide technical operations and maintenance training to government
personnel for all GOES N-Q SSGS hardware and software.

5. Delivered GOES N-Q hardware and software shall not obviate, nullify, invalidate, or diminish
existing GOES I-M ground system functionality and performance.

6. The spacecraft contractor shall be responsible for the maintenance, operation, calibration, etc. of any
SSGS element/capability not located at the SOCC, Wallops CDAS, or backup CDAS, and for any
SSGS element at the SEC that is not associated with the SXI or SEM.

7. The spacecraft contractor shall deliver an operational SSGS two months prior to the Earliest Storage
Date (ESD) of GOES-N that has been fully checked out and verified with respect to GOES-N
performance and compatibility with existing GOES I/M equipment and operation.

3.5.2 Government Furnished Equipment

1. The government will provide, as GFE to the spacecraft contractor, existing GOES ground system
software and databases.

2. The government will provide, as GFE to the spacecraft contractor on electronic media and hard copy
form. existing ground system documentation for use during spacecraft contractor development of
modified/upgraded and new/replaced ground system elements. :

3. The government will provide as GFE the required WAN circuit bandwidth between the SOCC and
the CDASs. to include T1 multiplexer ports and intra-facility LAN cabling.

4. The government will provide access to GOES I-M SSGS elements at the SOCC and CDASs for

software installation, test and integration purposes.

The government will not provide ground system hardware for use at the spacecraft contractor's

facility.

wh

3.5.3 Management
3.5.3.1 Reviews
SSGS reviews are defined in section 1.1, Program Reviews.

The spacecraft contractor shall provide monthly reports via teleconferences. The monthly
teleconferences shall indicate progress during the previous month, problems needing government
attention, any government support required for review/test activities, and upcoming milestones. The
spacecraft contractor shall distribute an action item list arising duting these teleconferences and track the
status of these action items.
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3.5.3.2 Documentation '

-1. The spacecraft contractor shall deliver documentation listed in the CDRL GND-3.5.2-01 through
GND-3.5.2-06 for new-GOES N-Q ground system elements.

2. For modified GOES I-M SSGS elements, the spacecraft contractor shall provide, in hard copy and
electronic form, integrated change pages for the existing documentation or may provnde complete,
revised versions of the documents.

3. The spacecraft contractor shall supply required ground system documentation on electronic media
and in hard copy form in compliance with the provisions set forth in the preparation of operation
and maintenance manuals, NOAA/NESDIS Standard S24.801. Graphics embedded in documents
and change pages shall also be provided as separate files in electronic form in a compatible graphics
format (e.g., wmf for Word and wpg for WordPerfect documents).

4. The spacecraft contractor shall provide vendor operations, maintenance, and user documentation for
all new commercial hardware and software products.

3.5.3.3 Training

1. As detailed in the CDRL GND-3.5.2-01 through GND-3.5.2-06, the spacecraft contractor shall
provide training and training materials in conjunétion with modified and new ground system
elements as follows:

a. User/Operator Training.
b. Software Maintenance Training.
c.  Hardware Operation and Maintenance Training.

2. The spacecraft contractor shall conduct at least five training sessions per course in order to CCR4135C
accommodate personnel on different work shifts at the SOCC, the Wallops CDA station Mod28
(WCDAS), and the backup CDAS. The spacecraft contractor also shall provide two
operations and maintenance training sessions at the SEC for the MDL receive system and

archive. The spacecraft contractor shall provide one operations and maintenance training session
for the digital wideband tape recorder systems delivered at each site specified in paragraph 3.5.4.1,

Item {.

Training classes and materials shall be developed in accordance with the General Requirements for
Training on Electronic Equipment, NOAA/NESDIS Standard S24.804.

4. Training classes shall be completed three months before the launch of GOES-N, and shall be video
taped for archive purposes.

LI

3.5.4 SSGS Modifications

The spacecraft contractor shall modify, upgrade, or replace the GOES I-M Telemetry and Command

System (GIMTACS) and the Orbit and Attitude Tracking System (OATS) to support the new and

changed functions and capabilities of the as-built GOES N-Q spacecraft (backward compatibility of

GOES N-Q software to support GOES I-M spacecraft is not required). As indicated in S-415-22, section

7.1.1. the replacement GIMTACS/PACS/IPACS workstations shall be reused. The spacecraft contractor

shall provide new GOES N-Q Telemetry Acquisition and Command Transmission Systems (NTACTSs)

and new MDL receive systems and archive to support the GOES N-Q spacecraft, as specified in S-415-

22, sections 7.1.2 and 7.1.6. The SPSs and PMs shall be used as {3, except for changes required by the

spacecraft contractor and approved by the government and those required to support the semi-annual .
spacecraft yaw flip maneuver. (Note: NOAA is pursuing the incorporation of yaw flip capabilities into
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(9/3/97) Clarification

the GOES I-M SSGS in response to the GOES-10 solar array anomaly. Under current planning these
changes will be operational in February 1998.) The spacecraft contractor shall maintain the SPS data
‘base containing the Imager and Sounder calibration and navigation constants measured by the instrument
contractor, and shall also convert these calibration and navigation constants for use in the SPS. ‘

3.5.4.1 Hardware

1. The spacecraft contractor shall design, develop, install, integrate, and test all new or modified
ground system hardware needed for support of the as-built GOES N-Q spacecraft. On the
assumption of client-server architectures and an overall SSGS architecture similar to GOES I-M,
operational on-line and redundant quantities to be delivered are as follows (or equivalent quantities
depending on the selected architecture): ‘

a. NTACTS - Five systems at the WCDAS and two at the backup CDAS.

b. GTACS - As a minimum, 4 servers at the SOCC, 2 servers at the WCDAS, and 1 server at the
backup CDAS (7 total). The spacecraft contractor shall increase these quantities, as needed, to
meet redundancy requirements. Two encrypter/decrypters each plus a spare at the SOCC and
the WCDAS, and 1 at the backup CDAS (7 total).

c. MDL Receive System and MPS Server- Three receive systems, consisting of demodulat'ors,
bit synchronizers and demultiplexing functidn, and 3 MPS servers each at the SOCC, the SEC,
and the WCDAS, one receive system and MPS server at the backup CDAS (10 total), and any
other additional hardware required to correctly receive, demodulate, format and archive data
for processing by the MPS and DID. '

d. OATS - Five (5) systems at the SOCC, 2 at the WCDAS, and | at the backup CDAS (8 total).
If the existing OATS DEC Alpha workstations are reused, 2 GOES 1-M OATS-compatible
DEC Alpha workstations shall be delivered to SOCC. ‘

e.  DEChub 900 MultiSwitch backplane chassis and modules, as required to support the GOES N-
Q SSGS. For a 10BaseT solution. the spacecraft contractor can assume the following
quantities. For other solutions, such as Fast Ethernet, the spacecraft contractor shall propose
equivalent quantities. Coordination with the government will be required after contract award
to determine the optimal configuration for support of the GOES N-Q spacecraft and to provide
interfaces to the GOES I-M and PACS networks.

1. For the SOCC: one DEChub 900 MultiSwitch backplane chassis with four power supply
modules. three PORTswitch 900TP modules, two DECswitch 900EE bridge modules, one
PORTswitch 900FP fiber optic repeater module, four external Route About router modules,
one external POWER-switch module.

For the WCDAS and the CDAS: one DEChub 900 MultiSwitch backplane chassis, four

power supply modules. two PORTswitch 900TP modules, one DECswitch 900EE bridge

module, one PORTswitch 900FP fiber optic repeater module, three external RouteAbout
router modules, one external POWER-switch module.

!\)

Amendment 2: The SOW uses “MDL Receive System and Archive,” whereas the Specification
refers to “MDL Receive System, MPS. and MPS Server.” To avoid confusion, your proposal
should clearly indicate which of these items you are discussing. Note that the MDL Archive
capability is a part of the MPS Server, as defined in the specification.
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(9/3/97) Clarification ‘
f. _Digital wideband tape recorder (DWTR) systems — Two systems for the NOAA
WCDAS, one for the SEC, two systems with tape changers for ITT at Fort Wayne, IN, and CCR4135C

two systems with tape changers for use at HSC until delivery of the last N-Q satellite. Mod28
DWTR systems configurations shall be as shown in table 3.5.4.1-1. A 180 - day warranty
following acceptance of the DWTR system shall be provided.

2. The spacecraft contractor shall perform all on-site work without disruption to ongoing GOES
operations. Government-approved, temporary failovers to the Wallops CDAS or the backup CDAS
and operations from either CDAS not impacting the delivery of GOES data products are not
considered disruptions. '
The spacecraft contractor shall supply spare parts for all delivered GOES N-Q SSGS hardware in
accordance with NOAA/NESDIS Standard S24.805, “Spare Parts.” On-the-shelf spare requirements
are above and beyond the quantities specified in section 3.5.2.1 item la. :
4. The spacecraft contractor shall be responsible for maintenance of all GOES N-Q hardware from
acquisition until formal acceptance by the government.
5. The spacecraft contractor shall deliver all hardware diagnostics applicable to delivered
hardware components. '

w

Table 3.5.4.1-1 DWTR Systems Configurations SS:;;” ¢
“OPTIONS HSC T SEC WCDAS
@
Base Units 2 2 1 2
4-Channel U/G 2 0 0 0
DLT Dnve U/G 0 0 1 2
DLT Changer U/G 2 2 0 0
Fail-soft Disk U/G 2 2 1 2
Bandwidth U/G 0 0] 0 0
Installation 2 2 1 2

3.5.4.2 Software

1. The spacecraft contractor shall design, develop, install, integrate, and test all new GOES N-Q and

modified/upgraded GOES I-M SSGS software. -
=.  The spacecraft contractor shall perform all on-site work without disruption to ongoing GOES operations.
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Government-approved, temporary failovers to the Wallops CDAS or the backup CDAS and operations
from either CDAS not impacting the delivery of GOES data products are not considered disruptions.

-3. Delivered commercial software products shall be at the most recent, compatible revision level (nominally
three to six months) as of the date of the ground system final acceptance test, mutually agreed upon by
the spacecraft contractor and the government. Where the most current software version is not used in the
final acceptance test, the latest version shall be required for final acceptance unless an earlier version is
acceptable to the government.

4. The spacecraft contractor shall be responsible for assuring compatibility of all delivered software with
the as-built final configuration of the GOES N-Q hardware and software.

5. The spacecraft contractor shall be responsible for maintenance of all software developed under the
contract until formal acceptance by the government, which is to occur no sooner than 9 months following
the launch of GOES-N. The same shall apply for each subsequent spacecraft for every SSGS element
requiring software changes. :

6. Commercial software products shall be delivered with up-to-date valid perpetual licenses. A sufficient
number of these licenses shall be provided to allow installation on all operational and spare machines for
the ground system element using that software.

7. The spacecraft contractor shall validate and deliver copies of all databases required for use with the
GOES N-Q spacecraft contractor, as stipulated in the CDRL GND-3.5.2-01 through GND-3.5.2-06. In
addition, the spacecraft contractor shall also deliver any software tools required to develop, modify, and
import databases into the GOES N-Q SSGS. ,

8.  The spacecraft contractor shall deliver copies of all contractor-developed GOES N-Q SSGS source, _
object. and executable software, as per the CDRL GND-3.5.2-01 through GND-3.5.2-04, and GND-3.5.2-
06. COTS software is excluded from the source and object code delivery requirement.

9.  The spacecraft contractor shall deliver, with up-to-date valid licenses, two copies of each compiler
needed for development and maintenance of spacecraft contractor-developed GOES N-Q SSGS software.
For commercial products requiring special development licenses, two such licenses shall be provided.

10. The spacecraft contractor shall validate and deliver copies of all test and diagnostic software developed
for troubleshooting, test verification, and analysis in support of spacecraft and instrument-to-ground
system compatibility, as per the CDRL GND-3.5.2-01 through GND-3.5.2-06.

11. The spacecraft contractr shall deliver up-to-date valid perpetual licenses and source code CCR4135C
(COTS sofrware is excluded) for the Digital Wideband tape Recorder System. Mod28

3.5.5 Integration, Verification and Test

As per the CDRL GND-3.5.2-01 through GND-3.5.2-04 and GND-3.5.2-01, the spacecraft contractor shall
provide test plans for verifying all new and modified elements at the unit level and after integration into the
SSGS. For all system level tests, the spacecraft contractor shall provide any simulated or test data required to
support the testing. Test plans shall include both functional level testing and operational tests where all
expected on-orbit functions are verified. The system level tests will be conducted by the government with full
contractor participation. This participation shall include witnessing of the tests and responsibility for
resolving test anomalies involving the new or modified SSGS elements. The spacecraft contractor shall
publish an acceptance test report documenting via test results that all new or modified SSGS elements meet all
requirements.

I. The spacecraft contractor shall verify functionality and performance of all new ground system elements
and demonstrate complete compatibility with all interfaced equipment via the following test sequence:
a.  Proof-of-Concept Demonstration - informal demonstration of a new system during intermediate
stages of development.
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b.  Pre-shipment Test - formal test of a new system developed at a spacecraft contractor facility prior-t’
installation at the government facility.

c.  Post-shipment Verification - test to ensure hardware integrity following shipment from the
spacecraft contractor facility.

d. Preliminary Acceptance Test - formal test to demonstrate functionality and performance of a new
ground system element with all on-site interfaced equipment. '

2. The spacecraft contractor shall provide on-site ground system hardware/software engineering support for
the following joint contractor/government series of ground system integration, compatibility, operations,
and acceptance tests once all modified and new systems are in place: '

a. Integrated Ground System Test - formal test demonstrating compatibility among all interfaced
ground system elements. Test duration is approximately 10 days.

b.  Ground System/Spacecraft Compatibility Test - formal test demonstrating ground system
compatibility with spacecraft data, formats, and timing. Also, test spacecraft/ground system
calibration and alignment compatibility. The fully assembled spacecraft is not required, recorded
spacecraft data may be used. Test duration is approximately 10 days, not necessarily contiguous.

c.  Parallel Operations Test - for GOES I-M shared elements, demonstration of full operational and
contingency capabilities over a 30-day period.

d. Final Acceptance Test - formal test after completion of all modifications/corrections to demonstrate
ground system compliance with all requirenfents leading to system acceptance by the government.
Test duration is approximately 10 days.

3. The government shall identify discrepancies during each test phase via GOES incident reports (GIRs)
managed through the NOAA Anomaly Tracking System (ATS). The government shall identify from each
test those GIRs to be resolved by the spacecraft contractor before proceeding to a subsequent test phase.
The spacecraft contractor shall resolve all discrepansies from all test phases, and shall deliver and .
integrate appropriate hardware and software changes prior to beginning the final acceptance test.

4. The spacecraft contractor shall utilize an independent verification and validation (IV&V) test team to
assure implementation compliance with applicable requirements during all ground system testing listed
above with the exception of the proof-of-concept demonstration.

3.6 Flight Operations

The spacecraft contractor shall provide engineering, documentation, training, and personnel support to
NASA/GOES Operations Manager (GOM) in the preparation and execution of GOES N-Q flight operations.
NASA will make available all interfaces, including voice, data, and communications defined by the spacecraft
contractor for pre-launch tests, orbit-raising operations, post-launch tests, and on-orbit operations requiring
coordination between the government operations center and the DSN ground stations—Goldstone, Canberra,
and Madrid. These interfaces shall be available for pre-launch testing no later than March 1, 2001.

3.6.1 Management

The spacecraft contractor shall establish a flight operations office that provides overall mission operations
management for all mission phases described in S-415-22, section 1.1. The spacecraft contractor’s flight
operations office effort shall begin with the design and development of spacecraft subsystems, and shall
continue through the mission life of GOES N-Q spacecraft. The office shall be responsible for coordination
of personnel. facilities, services and materials necessary during each mission phase. This includes, but is not
limited to. launch support, development, test and delivery of databases, management of on-orbit anomaly
investigations. management of sustaining engineering functions, and other support to NASA and spacecraft
contractor’s mission operations teams. The office also shall be the spacecraft contractor’s focal point for
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mission operations activities between spacecraft launches, supporting routine activities, CDRL updates,
anomaly investigations, etc. The spacecraft contractor shall provide a mission operations plan which provides

-all details of how mission operations will be supported throughout the mission as defined in CDRL OPS-3.6.1-
03

3.6.1.1 Reviews
Flight operations reviews are defined in section 1.1, Program Reviews.
3.6.1.2 Documentation

The spacecraft contractor shall provide all personnel, services, and materials required to develop, review, and
deliver all mission operations-related documents as defined in the CDRL. The GFE instrument contractor
shall deliver mission operations-relevant instrument documentation to the spacecraft contractor. The
spacecraft contractor shall then incorporate this information in the appropriate spacecraft CDRLs. Deliverable
databases (e.g., telemetry definitions and formats, commands and command formats, calibration coefficients,
etc.) shall be provided to support end-to-end testing and final versions will be provided three months prior to
launch. Electronic copies of these databases shall be provided, and these databases shall be directly accessed
by the ground system with no need for pre-processing’or reformatting of any kind. The spacecraft contractor
shall provide on-site support at applicable NASA and NOAA facilities for population and test of these
databases for GOES N-Q. The spacecraft contractor shall provide on-site support for any updates/upgrades to
ground based algorithms or databases for GOES N-Q through PLT for each spacecraft. The spacecraft
contractor shall be responsible for performing routine maintenance and providing NASA with regular updates
to all volumes of the spacecraft operations handbook as defined in CDRL OPS-3.6.1-01.

3.6.1.3 Documentation Reviews
The spacecraft contractor shall provide all personnel, services, and materials required to review a variety of

operations-related documentation. These shall include, but not be limited to, operations scripts, spacecraft
command procedures, contingency operations procedures, and operations handbooks.

3.6.2 Pre-launch Support (PREL)
3.6.2.1 Network Compatibility Testing and Data Flows

The spacecraft contractor shall provide all personnel services and materials required to assure compatitility
with all segments of any ground systems to be used throughout the mission, as described below.

3.6.2.1.1 In-plant Compatibility Testing

Testing of the GOES-N spacecraft shall be conducted with a government-provided ground network (GN)
compatibility test suite during spacecraft functional testing prior to spacecraft-level environmental testing.
Testing with GOES-O,P,Q shall be required if changes are made to the telemetry and command systems of
these spacecraft.
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3.6.2.1.2 GN Compatibility Testing and Data Flows .

-A spacecraft engineering or flight model DSN transponder shall be used for testing at all GN sites prior to the
launch of GOES-N, and for any spacecraft that has changes made to the transponders. The purpose of this test
is to ensure launch and on-orbit stations are compatible with the spacecraft telemetry, command and ranging
systems. If an engineering model is used, it shall be functionally identical to the spacecraft components.

3.6.2.1.3 Launch Base Compatibility Testing

The spacecraft contractor shall provide all personnel services, and materials required to support a series of
network compatibility tests in preparation for the final spacecraft end-to-end (ETE) testing defined in section
3.6.2.3.2.5. These network tests are intended to incrementally verify components of the network that will be
used to support command and telemetry data flow between the spacecraft and government operations center.
The spacecraft contractor shall provide test time for the spacecraft while located at the appropriate launch
base facility.
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3.6.2.1.4 Ground Storage Data Flows

In the event of ground-based storage for any spacecraft, the spacecraft contractor shall support a ground
storage data flow for each state-of-health test conducted for the spacecraft in accordance with the Ground
Storage Plan (CDRL 1&T-3.4.10-01). These data flows will consist of telemetry data from the spacecraft at
the storage facility through the GN to the government operations center. The duration of each data flow will
be consistent with the spacecraft test period.

3.6.2.2 NOAA Compatibility Testing

As new spacecraft of the GOES N-Q series are brought into service, compatibility with existing systems shall
be demonstrated as described below.

3.6.2.2.1 GOES-N Three-spacecraft Compatibility

The spacecraft contractor shall supply all personnel, services and materials required to demonstrate at least six
months prior to the launch of GOES-N that the GOES N-Q ground system can successfully operate the GOES-
N spacecraft with no conflict for resources with the GOES I-M spacecraft.

3.6.2.2.2 GOES-O Three-spacecraft Compatibility

The spacecraft contractor shall supply all personnel, services and materials required to demonstrate at least six
months prior to the launch of GOES-O that the GOES N-Q ground system can successfully operate the GOES-
N and GOES-O spacecraft without conflict for resources either internally or against the GOES I-M system.

3.6.2.2.3 GOES-P Three-spacecraft Compatibility

The spacecraft contractor shall supply all personnel, services and materials required to demonstrate at least six
months prior to the launch of GOES-P that the GOES N-Q ground system can successfully operate three
spacecraft. two operational and a third undergoing PLT, with no resource conflicts.

3.6.2.3 End-to-End Compatibility Testing

The spacecraft contractor shall support a series of ETE compatibility tests conducted pre-launch for each
spacecraft. The ETE tests are designed to: (1) validate spacecraft/instrument databases; (2) fully demonstrate
operational compatibility among the spacecraft, the government operations center ground systems, and
network elements: and (3) familiarize the operations team with each spacecraft. To this end, the desire is to
utilize actual flight hardware to the maximum extent possible. The government realizes that some
components may present risk if operated on the integrated spacecraft while in the contractor’s facility. The
contractor shall provide a list of those components which it deems unsafe to operate during end-to-end tests.
The contractor shall also institute a review process through which components may be added and deleted from
this list by either the contractor or the government. For any items on this list, the contractor may support the
test with government-approved simulated or emulated components.

The ETE tests are tailored to different phases of the launch readiness preparations and spacecraft mission. To
accomplish any given ETE test there are certain generic types of getivities to be performed. These include:

I. Devise the test goals and requirements.
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2. Schedule the test and coordinate resources. ‘
3. Conduct all subsystem reviews of the commands, telemetry monitors, procedures, scripts, contingency
plans, etc., to be used during the test.
4. Conduct a final script review approximately two weeks prior to each test to cover the test plan,
procedures, scripts, and test support and coordination activities.
5. Execute the planned command procedures and generate supporting data products durmg the test.
Obtain and process all suppomng data into a post-test report.
7. Present a technical review to disclose the results of the test. This review shall cover all tests. Anomalies,
problems lessons learned, future improvements to the testing, etc. shall be presented along with the
rationale for the suggested improvements.

o

Depending on the task to be performed, the spacecraft contractor will have a performing role or a supporting
role. The performing participant in a test bears all responsibility for the timely completion and success of the
test. The performing party is expected coordinate usage of the resources of the supporting party. The
supporting participant in a test provides review of plans, monitors actual testing, and assists in post-test
reporting. It shall be assumed that when the contractor performs, the govemment supports; and when the
government performs, the contractor supports.

Details of each end-to-end test are provided in section$ 3.6.2.3.2.1 through 3.6.2.3.2.5. The spacecraft
contractor’s role in performing or supporting each of the above seven items for each ETE test are provided.

The spacecraft contractor shall provide: spacecraft test time while the spacecraft is located at the appropriate
spacecraft contractor’s facility, test technicians and engineers to support the test at the spacecraft contractor’s
facility, and necessary spacecraft test equipment and ground network intc.face equipinent link up the .
spacecraft telemetry and command system with the government operations center. The government will

provide the appropriate control center and ground systems, the on-orbit operations team, and scheduling of
NASA/NOAA GN resources.

3.6.2.3.1 Initial ETE Testing with GOES-N - (TEST 1A)

The spacecraft contractor shall provide all personnel. services, and materials required to conduct an ETE test
of the initial baseline of the telemetry and command databases, and nominal command procedures. This test
shall be performed approximately 12 months prior to the Earliest Storage Date (ESD). This test shall also
provide familiarization with new and changed ground system elements. The spacecraft contractor shall
perform all seven activities listed in section 3.6.2.3.

3.6.2.3.2 Recurring ETE Test Prografn

For each spacecraft in the series, the spacecraft contractor shall plan, manage, and execute the following ETE
tests:

3.6.2.3.2.1 Telemetry, Command and Procedure Baseline Validation (Test1)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test

of the initial baseline of the telemetry and command databases, nominal command procedures, and ground

systems processing. This test shall be performed approximately I'l months prior to the Earliest Storage Date

(EDS) for GOES-N and 9 months prior to the Earliest Storage Date (ESD) of GOES-O. This test shall be ‘
performed 14 months prior to the launch of GOES-P and -Q. The spacecraft contractor shall perform all seven
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activities listed in section 3.6.2.3.

3.6.2.3.2.2 PLT and Operations Telemetry, Command and Procedure Validation (Test2)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test
to demonstrate PLT and normal operations (OPS) command procedures, data archival and display, and ground
systems processing. Command schedule generation, uplink, and execution shall be exercised. On-board
software (RAM and/or ROM) will be thoroughly exercised during this test sequence. This test shall be
conducted prior to spacecraft level thermal vacuum testing. The spacecraft contractor shall support items 1, 3,
4, 6, and 7 and shall perform items 2 and 5 as listed in section 3.6.2.3.

3.6.2.3.2.3 Thermal Vacuum Testing (Test 3)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test
while the spacecraft is in thermal vacuum environment conditions. The spacecraft contractor shall support
items 1,3 ,4, 6, and 7 and shall perform items 2 and 5 as listed in section 3.6.2.3. These items only apply to
the end-to-end portion of thermal vacuum testing.

This test shall consist of three phaSes:

1. Thermal Vacuum Telemetry Data Flow - Spacecraft subsystem telemetry processing by the ground
system will be validated during the extremes of environmental conditions performed as part of the
thermal vacuum test program. A ,

Instrument Data Validation Test - Spacecraft instrument command scenarios will be exercised during
thermdl"™vacuumtesting. Tapes of instrument data shall be generated. These tapes will be subsequently
processed at the government operations center ground system for verification and validation of
specialized instrument data processing. '

INR Validation Test - INR scenarios shall be exercised during thermal vacuum testing and tapes of
instrument data shall be generated. The tests shall be designed to exercise the INR signals applied to the
instruments and verify system performance of the spacecraft, instruments and ground system. The
resulting tapes also will be processed at the government operations center ground system for verification
and validation of specialized instrument data processing.

)
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3.6.2.3.2.4 Final Procedure and Database Validation (Test 4)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct an ETE test
to demonstrate final LOR, PLT and normal operations nominal and contingency procedures (COPs). This test
will confirm all modifications to command procedures and telemetry processing as a result of all lessons
learned from prior ETE tests. Any required regression testing will be performed as well. This test shall occur
after final thermal vacuum testing and before the shipment of the spacecraft to the launch site. The spacecraft
contractor shall perform all seven activities listed in section 3.6.2.3.

3.6.2.3.2.5 Launch Base Final Operations Evaluation (Test 5)

The spacecraft contractor shall provide all personnel, services, and materials required to conduct a final
telemetry data flow from the launch facility. This test will provide a final pre-launch verification of spacecraft
subsystem telemetry processing at the government operations center. The spacecraft contractor shall perform
all seven activities listed in section 3.6.2.3..
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3.6.2.4 Mission Operations Simulations ' .

-The spacecraft contractor shall provide any personnel, services, and materials required to support a maximum
of five training simulations for rehearsal of critical launch and on-orbit mission phases. This includes one
dress rehearsal of the launch to separation sequence for each spacecraft, one nominal LOR simulation, one
nominal operations simulation, and two simulations of contingencies during LOR, PLT, and normal
operations phases. These simulations shall be supported by government pammpatlon The DSN will be made
available by the government for s:mulatlon purposes, if needed and requested.

3.6.2.4.1 Launch Network Countdown Simulations

The spacecraft at the launch base shall provide real-time telemetry to the government operations center on a
non-interfering basis while it is in the payload processing facility and in a launch configuration,. The
spacecraft shall provide real-time telemetry to the government operations center while it is on the launch pad
and in a launch configuration in support of a final countdown launch simulation,

3.6.2.4.2 Pre-launch Spacecraft Data F lowS

The spacecraft shall provide real-time telemetry to thé government operations center on an as available basis
during the final two weeks before launch. This includes telemetry flows to the government operations center
while the final launch configuration is being set.

3.6.2.5 Procedure Development ‘
The spacecraft contractor shall provide all personnel, services and materials required to develop all orbit

raising procedures. including bus checkout procedures. The spacecraft contractor shall provide these

procedures to NASA for final approval. NASA retains responsibility for, and execution of, GFE instrument
procedures and activities. NASA also retains responsibility for development of all on-orbit operations

procedures based on spacecraft contractor supplied outlines. NASA will provide all procedures to the

spacecraft contractor for review,

3.6.2.5.1 Contingency Procedures

The spacecraft contractor shall provide all personnel, services, and materials required to create a complete set
of contingency. operations procedures (COPs) covering all spacecraft bus operations prior to the engineering
handover. as described in following section 3.6.3.3. The spacecraft contractor shall also provide any
personnel. services and materials required by NASA for the creation of on-orbit COPs. The spacecraft
contractor shall provide new COP outlines required by any new hardware or software changes for GOES-
O.P.Q. COPs for GFE instruments shall be developed by NASA and incorporated into the spacecraft
contractor-supplied COPs.

3.6.2.6 Training Program

The spacecraft contractor shall provide all personnel, services, and materials necessary to deliver and present

a training program to the GOES N-Q government team, in accordance with CDRL OPS-3.6.1-02. The training
shall be performed at a government furnished facility located neaf GSFC. The training program shall consist
of not less than 120 hours of classroom trammg The training shall consist of detailed subsystem analysis,
including design and development overviews, detailed engineering drawing reviews, operations concepts,
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hardware/software interfaces, and a description of the resolution of all problems encountered in the subsystem
development. The training shall also include interfaces with the ground system, and changes and/or upgrades
that affect INR. All training presentations shall be videotaped for archival purposes.

GOES-N training shall be provided no later than 12 months before launch. For GOES O-Q, the training shall
be abbreviated to include only baseline changes and unique features or problems encountered with the specific
spacecraft. For GOES O-Q the training shall be provided no later that 6 months prior to launch.

The spacecraft contractor shall provide four mission operations training tools (spacecraft models 1/24 scale).
3.6.3 Launch and Orbit Raising (LOR) Support

The spacecraft contractor shall provide personnel, services, and materials required to perform launch
preparations, launch support, orbit raising maneuvers, spacecraft appendage deployments, spacecraft bus and
SEM instrument checkout, and support for NASA to perform GFE instrument operations. NASA has
requirements for certain activities during the orbit raising phase as described in S-415-22, section 6.2.2. The
spacecraft contractor shall provide a mission profile in accordance with CDRL OPS-3.6.1-01.

Orbit raising activities shall be conducted by the spacécraft contractor from a government operations center
facility. NASA retains responsibility for all GFE instrument activities through engineering handover.

3.6.3.1 Engineering Support

The spacecraft contractor shall provide continuous engineering support during the LOR mission phase, i.e.,
from launch through engineering handover. This includes performing all monitoring and analysis functions,
executing all orbital maneuvers, and deploying all spacecraft appendages. GFE instrument deployments shall
be performed by NASA.

3.6.3.2 Spacecraft Checkout

The spacecraft contractor shall provide all personnel, services, and materials required to complete the orbit
raising within 18 days and perform spacecraft bus checkout within 6 days thereafter.

3.6.3.3 Engineering Handover

The spacecraft contractor shall provide ali personnel, services, and materials required to perform an
engineering handover to NASA after spacecraft bus checkout, at Launch + 24 days, at which time NASA
assumes responsibility for the health and safety of the spacecraft. The spacecraft contractor shall perform an
engineering review to denote the completion of handover in accordance with CDRL OPS-3.6.3-01. The
spacecraft contractor shall present an LOR data review within 5 weeks of this handover (L+2 months) in
accordance with CDRL OPS-3.6.3-02.

In a non-nominal launch situation, the spacecraft contractor shall provide engineering and operations support
until the engineering handover is accomplished.
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3.6.4 Post-launch Test Support ' .

PLT is the specification compliance determination phase of the mission, which will be performed by the
government. This phase begins at engineering handover and is expected to be completed within 180 days for
GOES N and 150 days for GOES O,P,Q. The completion of PLT marks spacecraft on-orbit delivery. No
spacecraft shall be stored until after PLT is completed.

In general, tasks to be performed for ETEs in section 3.6.2.3 apply to PLTs. The exceptions are as follows:

1. Most tests in the PLT do not use scripts, although critical activities may require scripts and the
appropriate preparations and reviews of section 3.6.2.3 item 4, -

2. The PLT report is produced at the end of the PLT program, whereas ETE reports are generated after each
test.

3. The PLT review may require more than one day.

With these exceptions noted, the spacecraft contractor shall support all items in 3.6.2.3 for PLT.
3.6.4.1 Engineering Support During Post-launch Test

The spacecraft contractor non-resident level-of-effort engineering support shall be provided for each
subsystem through the completion of PLT for GOES N-Q in support of the NASA operations team.

The spacecraft contractor resident level-of-effort engineering support shall be provided for INR through the
entire PLT phase for GOES N-Q, in support of the NASA INR team. Resident support shall also be required
for the telemetry and command and communication system PLTs.

3.6.4.2 INR Post-launch Test Plan

The spacecraft contractor shall provide a post-launch INR test approach describing the tests to be performed

~ by NASA 1o initialize and/or characterize INR in orbit (CDRL SE-2.4-01). The test plan shall provide
recommendations for the intervals required between required calibration procedures, and recommendations for
when the test should or could be done (e.g., seasonally, time of day). Test groups may be used in lieu of test
plans for each required INR calibration and/or initialization procedure to provide a clear overview of the
overall procedure; however, test groups should clearly indicate the individual tests required for each
procedure. The test approach shall be provided with the proposal and updated for the PDR and CDR.

3.6.5 Operations Support (OPS)

The spacecraft contractor shall provide continuing engineering support, to the GOM and GOES program for
the life of each GOES N-Q spacecraft, following its PLT phase, as detailed in the following sections.

3.6.5.1 Resident Engineering Support

The spacecraft contractor shall provide ali personnel, services, and materials necessary to maintain a resident
presence from 6 months prior to launch of GOES-N through the first 12 calendar months that GOES-O is on

orbit. The amount of resident support should be commensurate with the planned activities during this time

period. For the GOES-P and GOES-Q spacecraft this presence is_tequired from 3 month prior to launch

through the completion of the PLT phase for each spacecraft. Responsibilities shall include: .
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Attendance at NASA operations meetings and reviews.

Interface with the spacecraft contractor's program office.

Participation in GOES Incident Report (GIR) screening boards,

Real-time support for all critical activities performed by NASA during PLT
General assistance in:

Performing engineering investigations and studies.

Resolving anomalies (see 3.6.5.3).

Implementing data base updates(see 3.6.5.4).

Coordinating trending activities and monitoring,.

Assisting in the preparation of the PLT Report and Data Review Package

Vs
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3.6.5.2 Spacecraft Storage Support

For the first spacecraft of the GOES N-Q series to be placed into storage mode, the contractor shall provide all
personnel, services, and materials necessary to support systems, power, thermal, and attitude control ‘
engineering for a period of 30 days from the time of entry into storage. For the first spacecraft of the GOES
N-Q series to be recalled from storage, the spacecraft contractor shall supply systems, power, thermal, attitude
control and INR support, for a period of 30 days from the time of exit from storage. All necessary storage
operations and contractor support to be provided shall be defined in the CDRL OPS-3.6.2-01.

3.6.5.3 Anomaly Resolution Support

The spacecraft contractor shall provide all personnel, services, and materials necessary to resolve anomalous
behavior of the spacecraft as described below:

3.6.5.3.1 Out-of-specification Performance

The spacecraft contractor shall resolve out-of-specification on-orbit performance issues as assigned to the
contractor by the NASA/GOES program GIR Screening Board. This support shall remain effective until the
specified mission end-of-life of the last GOES N-Q spacecraft. This includes support of periodic conference
calls on the status of GIRs under investigation.

3.6.5.3.2 Non-specified Performance

The spacecraft contractor shall perform on-orbit task assignments as authorized by NASA in accordance with
contract clause C.2. These assignments shall pertain to out-of-family but in-specification, and non-specified
performance. Each task will be initiated by written direction from the NASA contracting officer, and shall be
coordinated with the spacecraft contractor. a priori, to define the details of the task, its manpower ceiling, and
scheduling requirements. ’

3.6.5.4 Spacecraft Database Support

The spacecraft contractor shall provide all personnel, services, and materials necessary to correct all
discrepancies discovered in the contractor-delivered set of databases, by the contractor, for each spacecraft
until its end-of-life. The contractor shall also maintain a current set of databases reflecting all changes made
by the government and used in the current mission. )

-
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substantiate heritage in order to eliminate program tasks, the spacecraft contractor shall verify that the
software proposed for use on the GOES N-Q program is in every way identical to the software which was
-previously qualified. This includes, but is not limited to:

Design specifications

Design, MA, and interface requirements
Application

Vendor and revision level

Lower level testing up to and through the software level for which heritage is claimed
Deviations/waivers. ' :

S s LN~

3.7.1.2 Flight Heritage/Previously Qualified Hardware

Flight heritage/previously qualified hardware shall be defined, without exception, as hardware that the
spacecraft contractor developed/purchased, documented, tested, and qualified at a level equal to or higher than
that required for the GOES N-Q program. The hardware must meet the functional, performance, quality,
reliability, and lifetime requirements of the GOES N-Q program without any modification. The contractor
shall be responsible for ensuring that the hardware conforms to the GOES N-Q program performance, mission
and lifetime requirements. To substantiate heritage in’order to eliminate program tasks, the spacecraft
contractor shall verify that the hardware proposed for use on the GOES N-Q program is in every way identical
to the hardware which was previously qualified. This includes, but is not limited to:

Design specifications

I

2. Design, environmental, MA, and interface requirements

3. Application

4. Vendor/manufacturer and manufacturing facility

5. Components, parts, materials, and processes

6. Lower level/component testing up to and through the hardware level for which heritage is

claimed
7. Deviations/waivers.

3.7.2 System Safety Program

For the GOES N-Q spacecraft with contractor-provided launch vehicle/services, NASA will audit the system
safety program for those spacecraft and launch vehicles; and the spacecraft contractor shall interface directly
with the Eastern Test Range (ETR) system safety personnel. However, the spacecraft contractor shall not be
relieved from the requirement to have a system safety program fully compliant with EWR 127-1.

3.8 Launch Vehicle/Services and Related Activities

3.8.1 General

CDRLs and documentation requested by NASA that are launch services proprietary may be submitted directly
to NASA. This will not relieve the spacecraft contractor of their launch services responsibilities.

3.8.1.1 Definitions =

For the purpose of this SOW, the followir{g definitions apply:
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3.8.2.2 Launch Services Systems Effectiveness (LSSE)

The spacecraft contractor shall provide an LSSE Program Plan in accordance with CDRL LV-3.8-08. The
LSSE Program Plan may exactly reflect one currently in use by the launch vehicle contractor. The spacecraft
contractor shall provide any changes to the LSSE Program Plan to NASA prior 10 its becoming effective.

The LSSE function shall provide a point of contact for NASA for LSSE Program activities.

The spacecraft contractor shall provide overall audit plans and schedules to NASA, and update schedules for
in-house and subcontractor audits, as required. The spacecraft contractor shall provide their reports on in-
house and subcontractor audits to NASA.

Also, NASA shall be part of any audit team and will monitor audit activities, but will not exercise approval of
activities. The spacecraft contractor shall accommodate NASA participation in audits of in-house efforts, of
major subcontractors, and of suppliers. Items audited that shall have NASA participation include product
quality, workmanship, and processes.

3.8.2.3 NASA Insight

4

3.8.2.3.1 Launch Vehicle-related Program Reviews

The spacecraft contractor shall provide NASA insight into the development of the launch vehicle/services and
related activities. The spacecraft contractor shall arrange for NASA to attend, co-chair, and participate in the
launch-related (vehicle and integrated spacecraft/launch vehicle) reviews defined in section 1.1.

3.8.2.3.2 Systems Development/Modifications and Mission Unique/Peculiar Design

The spacecraft contractor shall require that the launch services supplier provide insight into the qualification
of new. modified, or unqualified components, systems, software, and new or modified structures, including
GSE when different from those previously used. The spacecraft contractor shall ensure that NASA shall be
provided insight for all modifications to assure that the analyses, designs, production, qualification testing,
and mission assurance practices result in the maximum practical probability of mission success.

The spacecraft contractor shall require that the launch services supplier design, qualify, manufacture, test, and
install all required LVS mission unique ground and flight MGSE and EGSE. In addition, the spacecraft
contractor shall be responsible for providing the mission unique flight, ground, simulation, and checkout
software necessary to perform the mission.

3.8.2.3.3 NASA Insight into Launch Site Services
In support of each launch, the spacecraft contractor shall provide NASA insight into the following areas:

1. The supplies and services required to modify, validate, operate, maintain, and refurbish the launch site
facilities, hardware, and GSE.

The required approvals/waivers and any tailoring of launch range safety requirements that may be
proposed in order to meet the intent of EWR 127-1 (March 31, 1995).

All ground and flight constraints.

to
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The above information shall be provided either through access to the QA on-line data system, via electronic
mail, or via distribution.

As part of NASA’s insight role, inspection of the assigned vehicle will be performed as required through
various phases of its assembly, up through final closeout prior to launch. To support this, the spacecraft
contractor shall provide sufficient access to the vehicle, externally and internally, to ascertain the flight
worthiness and correct configuration of the vehicle. Specific insight role activities include the following:

1. Attend contractor meetings such as space program reliability board, space parts control board,
engineering review boards, and test status meetings.

2. Have access to applicable documentation such as corrective action problem summary, anomaly reports,

discrepancy reports, engineering change notices, and test reports.

Receive status reports, to include existing master program schedule and production schedules.

4. Review procedures and deviations and monitor the LVS testing prior to spacecraft mate (wet dress
rehearsal and simulated flight test).

5. Review procedures and deviations and monitor major vehicle system tests (e.g., main engine leak tests,
flight control functional tests). :

6. Participate in integrated spacecraft and LV testing by reviewing procedures and deviations, and observing
actual tests, such as encapsulation, spacecraft mate, CERT, and launch countdown.

7. Review data from above tests.

8. Have access to all anomaly resolution activities. -

9. Attend daily status and schedule meetings at the launch site.

w

3.3.2.5 Independent Assessment Support

NASA reserves the right to have independent assessments performed of mission unique analyses and software
functions. Specific areas in which NASA may elect to have independent assessments performed are: coupled
loads analyses, control and stability analyses, trajectory and performance analyses and software development
and verification. The spacecraft contractor shall support these assessments by providing analytic models,
model documentation, input data, and analysis results. The models, documentation, analysis results, and input
data shall be provided in the forms normally generated. The independent assessments shall not replace IV&V
activities provided by the spacecraft contractor.

3.8.2.6 Launch Commit Criteria

NASA shall be part of the launch countdown polls, inciuding the go/no-go launch decision. To support
NASA’s participation in the launch countdown polls, the spacecraft contractor shall provide spacecraft and
launch vehicle telemetry at the NASA Mission Director’s Center (MDC) at the Cape Canaveral Air Force
Station for monitoring by NASA engineering teams. The spacecraft contractor shall provide all support (data
flows). materials (data tapes). and equipment necessary to ensure the interface to the NASA MDC telemetry
laboratory is ready to support these launch activities.

The spacecraft contractor shall provide a launch vehicle launch commit criteria in accordance with CDRL LV-
3.8-22.
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3.8.3.3 Interface Compatibility Support for Launch Services

The spacecraft contractor shall perform interface compatibility testing in accordance with CDRL LV- 3.8-06

to ensure all hardware, software, operational interfaces, and environments are compatible with the spacecraft
design.

3.8.3.4 Launch Processing Support for Launch Services

The spacecraft contractor shall provide management and engineering support for NASA-provided launch
services launch operations and planning. This support shall cover all spacecraft standalone and integrated
operations with the launch vehicle, starting with spacecraft encapsulation through spacecraft separation and
post-separation maneuvers. In addition, this support shall include the development of spacecraft launch
vehicle integration test plans, procedures, and services; checkout of interfaces with the launch vehicle and
launch facilities; and end-to-end tests involving the spacecraft, launch vehicle, and ground system.

3.9 Government Operations Center

3.9.1 Government-furnished Operations Center

NASA will supply the control center from which spacecraft-related launch and orbit raising, and some or all
of PLT will be performed. This control center will have, as a minimum, the capabilities found in the control
center currently in use in Suitland, MD. The resources include terminals, voice and data lines, and physical
facilities of similar quantity and quality to that used for GOES I-M. Additional equipment required by the
contractor to support launch and orbit raising shall be the responsibility of the spacecraft contractor. The
type(s) and amount(s) of additional equipment and support required shall be coordinated with NASA.

3.9.2 Transition From Government Operations Center to SOCC
The contractor’s design shall provide for a transparent transition of operations from the Government-furnished

Operations Center to the Satellite Operations Control Center (SOCC) at any time following handover at
geosvnchronous orbit, but before the end of PLT.
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7.24 MDL Receive System and MPS Server - In addition to the general requirements presented in section 7.1

and subsection 7.1.6, the GOES N-Q MDL receive system and MPS server shall:

1. Provide intermediate frequency (IF) receive systems and computer systems to demodulate, bit synchronize,

) demultiplex, decommutate, and archive simultaneously the MDL data streams from three GOES N-Q
spacecraft.

2. Provide a new or modified DID function to be resident on the MPS workstations to process the GOES N-Q
spacecraft MDL attitude data. The GOES N-Q DID shall provide, as a minimum, the system functional
capabilities and an equivalent level of operability and performance as specified i the GOES IJK/LM
Operations Ground Equipment (OGE) Operations and Maintenance Manuals, DRL 504-06, Part 14 of 22,
Dynamic Interaction Diagnostic (DID) User’s Manual, Apr. 1997.

3. Comply with the interfaces specified in the GOES SXI to Ground System ICD, the Dynamic Interaction
Diagnostic (DID) Hardware and Software Maintenance Manuals, and the Operations Ground Equipment
(OGE) Interface Specification.

4. Provide a sufficiently flexible and modular DID design to accommodate, with minimal code changes, any
new data handling, data storage, and INR requirements imposed by advanced Imager and Sounder
instruments and a LM instrument. _ .

5. Interface with the GTACS for the exchange of SXI PCM telemetry data, any MDL attitude data needed by
GTACS or OATS (as determined by the spacecraft contractor), and PCM telemetry data from any additional
GOES N-Q instrument or system using the MDL. :

6. Provide a circular on-line (i.e., disk) data storage capability for one week of MDL data (including SXI and
LM data) for three spacecraft, plus an additional 10 Gigabytes of on-line storage for user work space and
save areas. .

7. Provide a capability to generate off-line archive tapes automatically or with minimal operator involvement
and the capability for users to download selected data sets to tape for export.

8.  Provide an archive directory facility capable of accessing all MDL data stored in the on-iine archive.

9. Provide a capability to import/recover archive data from off-line tapes.

7.2.5 Digital Wideband Tape Recorders (DWTR) - The DWTR shall meet the following requirements:

(1) _The DWTR shall be able to simultaneously record GOES I-M satellite data including all three wideband data
streams: Imager. Sounder, and MDL. The DWTR must be able to replay this data to reproduce the same
data streams. : '

» . . CCR4135C
(2) The DWTR shall be able to record or replay GOES NOPOQ satellite data including Mod28 -

four simultaneous data streams: Imager. Sounder. and the two MDL/SXI (CCSDS) interleaved
channels. '

(3) The DWTR shall have an upgrade option for recording/replaying a minimum 5 megabites per second

combined data rate for the four input and output channels.

'(4) The DWTR shall be capable of accepting the NRZ-S signal from the electronics boxes of the Imager,
Sounder. and SXI directly. for instrument level testing.

(3) The DWTR shall record and replay all the bits received, regardless of whether proper frame-sync patterns are
. included (this is required to allow the unit to capture and reproduce data which includes bit errors).




units or changers has failed. Changeover from a failed unit to a good unit shall be automatic and not
Iequire operator intervention.
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GOES N
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Milestone |Description Completion

Criteria
029. Gate 7 - Start Bus Integration . 5
030. |Gate 9 - Bus Compiete \ 5
031. Gate 10 - Payload Complete . 5
032. Bus & SEM Instruments Integration & Test Complete <]
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' Shipment Review v

034. Gate 12 - GOES O S/C to System Test 5
035. __ __|Gate 13 - GOES O S/C Complete 5
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P29. Kickoff Meeting 1
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P32. Preliminary Design Review (If req'd) 1
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NAS5-98069
. Modification No, 29
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1. In Clause J.1 LIST OF ATTACHMENTS, make the following changes:

Attachment A, Statement of Work

Paragraph 3. 6.2.6 requires six mission operations training tools.

Add the following to paragraph 3.3.14: "The Government will provide use of the
Goddard Materials Engineering Branch Laboratory on a one-time only basis during the
summer 1999 time period, for Magnetometer printed circuit board coupon testing."

Attachment C, GOES N-Q Imager Interface Control Document

Correct figure 3.5.4-4a as reflected in the attached change page.

In table 3.5.4-1, change item 4, Timing Gate Period from "100 ms minimum" to "30 ms
minimum".

In table 3.5.4-8, change item 9, Time between Data Request Rising Edge and Point Data
is Sampled, from "Shall be < 105 psec (Data is updated at a 10k Hz rate)" to "Shall be
<51 psec (Data is updated at a 21.84k Hz rate)".

Attachment D, N-Q Sounder Instrument Interface Control Document

Correct figure 3.5.4-4a as reflected in the attached change page.
In table 3.5.1-4, correct inconsistencies in the Sounder Proportional command "Data
Ready" signal timing requirements to reflect those in the attached page.

Attachment E, Interface Control Document for the Solar X-Ray Imager (SXI)

Add the following:

3.4.5.7.1-8

The S/C shall provide a serial 24-bit time code format command to the SXI once per
minute that contains the Greenwich Mean Time (GMT) of day of the previous image
synchronization pulse with an error < 2.0 msec wherein the least significant bit (Isb)

represents 2’ 'Y seconds. A descnpnon of the time code format is shown in Appendix, A,
Figure A-3.

3.4.5.7.1-9
The time between image synchronization pulses shall be 1.0 minutes + 66 msec.

3.4.5.7.1-10

The time code format command shall be sent by the S/C to the SXI Instrument at a time
greater than O seconds and less than 59 seconds after the corresponding image
synchronization pulse.
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Modification No. 29
Page 3 of 3

Attachment E, Interface Control Document for the Solar X-Ray Imager (SXI)

Add ﬁgure A-3 to Appendix A as reflected in the attached page.

In tables 3-5 and 3-6 and figure 3-6 increase the acceleration level in the Z axis directibn
to levels identical to those in the X and Y axes.

2. Replace the contract areas listed below with the enclosed revised pages:

Attachment A, Statemént of Work

Paragraph 3.3.14
Paragraph 3.6.2.6

Attachment C, GOES N-Q Imager Interface Control Document

Figure 3.5.4-4a

Attachment D, N-Q Sounder Instrument Interface Control Document

Table 3.5.1-4
Figure 3.5.4-4a

Attachment E, Interface Control Document for the Solar X-Ray Imager (SXI)

Table 3-5

Table 3-6

Figure 3-6

Appendix A, Figure A-3

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

END OF MODIFICATION
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1. Revise Clause H.6 —CONTRACT FUNDING by increasing the
funding by $9,000,000, from $150,128,313 to $159,128,313.

2. Block 12 - ACCOUNTING AND APPROPRIATION DATA:

PCN: - 415-05265A(1C)
JON: 415-616-41-81-11
BLI: A7-09

APP: 809/00110(99)
oC: 41~2550

AMT: $9,000,000

In accordance with the contractor’s E-mail dated September 23,
1999, the period of allotment is from contract award through
March 29, 2000.

End of Modification
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7015B at no change to the contract price.

Accordingly:
Exceot as orovided herein all terms and conditions of the document referenced in Itermn 9A or 10A, as heretofore changed. remains unchanged and in full force and effect.
15A. NAME ?ND E_IT E OF .S£GNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
. . Felicita
Manager, NASA Contracts Sandra Marshall
158. CONTRACTOR/CFFERCR 15C. DATE SIGNED 16B. UNITED STATES QF A__MERICA , 16C. DATE SIGNED
— . ) BY ,,/' Fe ,'YVIV{ i I ‘,/ y, .
&. \ j(\l,e&u-ﬁ.- “/9-3 ,qq il S0 TR AT
@gnamre of person authonzed to aignj . (Signature of Contracnng Officer)

7540-01-152-8070 30-105 STANDARD FORM 20 (Rav. 10-83)
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'NAS5-98069
Modification No. 31
Page 2 of 3

1. In Clause J.1 LIST OF ATTACHMENTS, make the following changes:
Attachment ES N-O Imager Interface Control Document

Correct table 5.3.2-3, figure 5.3.2-2 and figure 5.3.2-3 to reflect the revised random
vibration levels for the Electronic Module and Power Supply as indicated in the attached

pages.

In paragraphs 3.2.2.1 and 5.3.2.4, revise the clamp loading requirement for the Sensor
Module mounting feet as reflected in the attached pages.

Provide clarification and correct omissions, as reflected in CCR.7015B, for paragraphs
3.5.3.5, 3.5.4.2 and Figures 3.5.3-7, 3.5.3-8, and 3.5.4-8.

Attachment D, N-O Sounder Instrument Interface Control Document
Correct table 5.3.2-3, figure 5.3.2-2 and figure 5.3.2-3 to reflect the revised random
vibration levels for the Electronic Module and Power Supply as indicated in the attached

pages.

In paragraphs 3.2.2.1 and 5.3.2.4, revise the clamp loading requirement for the Sensor
Module mounting feet as reflected in the attached pages.

Provide clarification and correct omissions, as reflected in CCR 7015B, for paragraphs
22,3222 ,32.1.1,3.3.3,3.5.4.2, 3.5.4.4, Figures 3.2.3-1, 3.5.3-2, 3.5.4-4b, 3.5.4-5,
3.5.4-9, 3.5.5-3 and Tables 5.4-1 and 3.5.3-3.

Attachment E. Interface Control Document for the Solar X-Ray Imager (SXI)

Replace this document in its entirety with the version dated August 18, 1999.

2. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 48 (change made through modification number 30)
Page 49 (change made through modification number 30)
Page 76




NAS5-98069 _
Modification No. 31
Page 3 of 3

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

\

END OF MODIFICATION




SECTION H OF NAS5-98069
MODIFICATION NO. 30
SPECIAL CONTRACT REQU]REMZEN'll‘S

The Contractor shall prepare and submit Standard Form 294 (Rev. 10-95), "Subcontracting
Report for Individual Contracts" in accordance with the instructions on the back of the form.

The SF 294 must be submitted to the Contracting Officer on a semi-annual basis. This report
must be received no later than April 30 and October 30 each year for the reporting periods ending
March 31 and September 30, respectively. A final SF 294 must be submitted after contract
completion. The final SF 294 submittal must be received no later than the due date for what
would have been the next semi-annual report.

d. Reporting to NASA Headquarters (SF 295--Semi-annual)

The Contractor shall prepare and submit Standard Form 295 (Rev. 10-95), "Summary
Subcontract Report" in accordance with the instructions on the back of the form and in
accordance with NASA FAR Supplement clause 18-52.219-75, "Small Business and Small
Disadvantaged Business Subcontracting Reporting” of this contract.

The SF 295 must be submitted to "NASA, Office of Procurement, Code HC, Washington, D.C.
20546-0001" on an semi-annual basis no later than April 30 and October 30 each year for the
reporting periods ending March 31 and September 30, respectively.

e. Subcontractor Reporting

FAR clause 52.219-9 and NASA FAR Supplement clause 18-52.219-75 require that the
Contractor ensure that SF 294 and SF 295 reports are submitted by those subcontractors that
have been required to adopt a Subcontracting Plan under the terms of the clause. These
subcontractor reports must be submitted as required by paragraphs (c) and (d) above. The
reports may be submitted through the Contractor or submitted directly. Regardless, the
Contractor is responsible for ensuring proper and timely submittal of the required reports.

(End of clause)

H.6 LIMITATION OF FUNDS (FIXED-PRICE CONTRACT) (18-52.232-77) (MAR 1989)

(a) Of the total price of CLINs 1 through 14, the sum of $159,128,313 is presently
available for payment and allotted to this contract. It is anticipated that from time to time
additional funds will be allocated to the contract in accordance with the following schedule, until
the total price of said item is allotted:

48 . T




SECTION H OF NASS-98069
MODIFICATION NO. 30
SPECIAL CONTRACT REQUIREMENTS

SCHEDULE FOR ALLOTMENT OF FUNDS
Date Amounts

To be provided by the government as funds become available.

(b) The Contractor agrees to perform or have, performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated pursuant to the
Termination for Convenience of the Government clause of this contract, the total amount payable
by the Government (including amounts payable for subcontracts and settlement costs) pursuant to
paragraphs (f) and (g) if that clause would, in the exercise of reasonable judgment by the -
Contractor, approximate the total amount at the time allotted to the contract. The Contractoris
not obligated to continue performance of the work beyond that point. The Government is not
obligated in any event to pay or reimburse the Contractor more than the amount from time to time
allotted to the contract, anything to the contrary in the Termination for Convenience of the
Government clause notwithstanding.

(c) (1)  Itis contemplated that funds presently allotted to this contract will cover
the work to be performed until March 29, 2000.

(2)  If funds allotted are considered by the Contractor to be inadequate to cover
the work to be performed until that date, or an agreed date substituted for it, the Contractor shall
notify the Contracting Officer in writing when within the next 60 days the work will reach a point
at which, if the contract is terminated pursuant to the Termination for Convenience of the
Government clause of this contract, the total amount payable by the Government (including
amounts payable for subcontracts and settlement costs) pursuant to paragraphs (f) and (g) of that
clause will approximate 75 percent of the total amount then allotted to the contract.

3) (i) The notice shall state the estimated date when the point referred to in
subparagraph (2) above will be reached and the estimated amount of additional funds required to
continue performance to the date specified in subparagraph (1) above, or an agreed date
substituted for it.

(i) The Contractor shall, 60 days in advance of the date specified in
subparagraph (1) above, or an agreed date substituted for it, advise the Contracting Officer in
writing as to the estimated amount of additional funds required for the timely performance of the
contract for a further period as may be specified in the contract or otherwise agreed to by the
parties.

4) If, after the notification referred to in subdivision (3)(ii) above, additional

funds are not allotted by the date specified in subparagraph (1) above, or an agreed date ;
. substituted for it, the Contracting Officer shall, upon the Contractor's written request, terminate

49 . .-




SECTION J OF NASS5-98069
MODIFICATION NO. 31
LIST OF ATTACHMENTS

1

J1  LIST OF ATTACHMENTS (GSFC 52.210-101) (OCT 1988)
The following attachments constitute part of this contract:

Attachment Description Date

A Statement of Work August 26, | 1997

B Performance Specification August 26, 1997

C  GOES-N-Q Imager Interface | : Revision C
Control Document

D v N-Q Soundqr Instrument Interface Revision C
Control Document :

E Interface Control Document for the August 18, 1999
Solar X-Ray Imager (SXI)

F RESERVED

G Contract'Document Requirements List August 26, 1997

H List of Government Furnished Property August 26, 1997

1 Program Review Requirements August 26, 1997

J Small, Small Disadvantaged and January 12, 1998 ‘

Women-Owned Small Business
Subcontracting Plan

K Performance Based Payments August 26, 1997
Completion Criteria
Performance Based Payments Completion Revision A
Criteria (Contractor Provided Milestones) *  September 10, 1998
(End of clause)

76 . -




CHANGE TO:

Table 5.3.2-3 Maximum Allowable Sounder Random Vibration Inputs from the Spacecraft ( Maximum Input at Any
One Mounting F-oot) .
Test Axis Frequency (Hz) Sensor Module Random Vibe Levels (g*/Hz)
20 ‘ 0.00081
XYz 20-80 B +6 dB/oct
80 - 1000 0.0128
1000 - 2000 . -3dBloct
2000 0.0064
overall ‘ 4.6 Grms
Electronics Module
Test Axis Frequency (Hz) Random Vibe Levels (g*/Hz)
X&Z Y - X&7Z Y
20 20 0.0069 0.0083
XYz 20-150 20-50 + 3 dB/oct + 6 dB/oct
150 - 250 50- 250 0.0512 0.0512
250 - 2000 250 - 2000 - 3 dB/oct - 3 dB/oct
2000 2000 . 0.0064 0.0064
overall X&Z=596 Grms © Y=6.13 Grms
- Power Supply Module
Test Axis Frequency (Hz) Random Vibe Levels (g/Hz) |
N&Z Y X&z Y 1
l
20 20 0.0051 0.02
XYZ 20.- 50 20.- 50 + 6 dBloct + 6 dBJoct 3
50 - 600 50 - 300 0.032 0.128
600 - 2000 300 - 2000 - 4.5 dB/oct - 3 dB/oct
2000 2000 0.0051 0.019
overall X & Z=6.0Grms, Y =10.33 Grms




CHANGE TO:
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Figure 5.3.2-2 Maximum Allow>able Electronics Module Random Vibration Level Inputs from the Spacecraft




CHANGE TO:
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CHANGE SOUNDER ICD FROM: .

3.2.2.1 Sensor Module (last paragraph)

Spacecraft mounting feet shall be at least as large as the baseplate feet (refer to 8175756). Sufficient clamp load must be
applied to keep the feet in contact with the spacecraft panel.

CHANGE SOUNDER ICD TO: .

3.2.2.1 Sensor Module (last paragraph)
Spacecraft mounting feet shall be at least as large as the baseplate feet (refer to 8175756). Sufficient clamp load must be

applied at the spacecraft/mounting foot interface to prevent joint slippage or separation when subjected to the loading
conditions of paragraph 5.3.2.4.

CHANGE IMAGER ICD FROM:

3.2.2.1 Sensor Module (last paragraph)

Spacecraft mounting feet shall be at least as large as the baseplate feet (refer to 8175731). Sufficient clamp load must be
applied to keep the feet in contact with the spacecraft panel.

CHANGE IMAGER ICD TO:

3.2.2.1 Sensor Module (last paragraph)

Spacecraft mounting feet shall be at least as large as the baseplate feet (refer to 8175731). Sufficient clamp load must be
applied at the spacecraft/mounting foot interface to prevent joint slippage or separation when subjected to the loading
conditions of paragraph 5.3.2.4.




CHANGE SO ERICD TO:

5.3.2.4 Structural Loads .
Maximum loads for the Sounder Sensor Module, Electronics Module, and Power Supply Module shall not exceed the nominal
values defined in Table 5.3.2-3 through Table 5.3.2-5 and Figure 5.3.2-1 through Figure 5.3.2-8. The Sounder shall not be
subjected to a spin rate exceeding 3.8 radians/second (36 RPM) or 3g's maximum acceleration as a result of the spin rate

during launch operations. An instrument that has been exposed to only instrument acceptance levels shall not be exposed to
spacecraft qualification levels. :

The following additional Sensor Module requircments may be verified by acceptable test or analysis methods.

5.3.2.4.1 Sensor Module Mounting Foot Loads to Prevent Sensor Module Damage :

With the coordinate system is as defined in Figure 3.1.1-1, maximum combined loading condition for any Sensor Module
mounting foot shall satisfy the following equations. (x- and y-axes in the mounting plane, z-axis perpendicular to mounting

plane) _ . '
F, F, M
+ y <l
12801bs 2543 1bs 1518in~ Ibs ,
F F, M
Y |+ 2 <1
10901bs 2543 1bs 1239in- lbs
' 5.3.2.4.2 Maximum Shear Load to Prevent Joint Slippage

The maximum qualification shear loading on any Sensor Module mounting foot (F,” + F,z)m shall not exceed 12.5% of
predicted minimum clamp loads.




. CHANGE IMAGER ICD TO:

t

5.3.2.4 Structural Loads

Maximum loads for the Imager Sensor Module, Electronics Module, and Power Supply Module shall not exceed the nominal
values defined in Table 5.3.2-3 through Table 5.3.2-5 and Figure 5.3.2-1 through Figure 5.3.2-8. The Imager shall not be
subjected to a spin rate exceeding 3.8 radians/second (36 RPM) or 3g's maximum acceleration as a result of the spin rate

during launch operations. An instrument that has been exposed to only instrument acceptance levels shall not be exposed to
spacecraft qualification levels.

The following additional Sensor Module requirements may be verified by acl:ceptable test or analysis methods.

5.3.2.4.1 Sensor Module Mounting Foot Loads to Prevent Sensor Module Damage
With the coordinate system is as defined in Figure 3.1.1-1, maximum combined loading condition for any Sensor Module

mounting foot shall satisfy the following equations. (x- and y-axes in the mounting plane, z-axis perpendicular to mounting
plane)

F F M

x + z + y

12801bs | | 25431bs 1518in- lbs

F | .F M

y + 1 2 + ) X

<1
1090 1bs 2543 Ibs 1239in- Ibs

5.3.2.4.2 Maximum Shear Load to Prevent Joint Slippage

The maximum qualification shear loading on any Sensor Module mounting foot (F,” + F,z)m shall not exceed 12.5% of
predicted minimum clamp loads.
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NAS5-98069
Modification No. 32
Page 2 of 6

1. In Clause B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS, make the
following changes:

Decrease N36, Launch Services Launch Readiness Review, from $7,000, OOO to
$2,000,000.

Decrease N8, Spacecraft Launch Readiness Revnew from $7,000,000 to $2,000,000.
Increase N5, Spacecraft System Level Pre-Environmental Review, from $1,000,000 to
$11,000,000.

Decrease 036, GOES-O End-to-End Test 4 Completed, from $12,000,000 to $2,000,000.
Increase 032, Bus and SEM Instruments Integratlon & Test Complete, from $3,000,000
to $13,000,000.

\ 2 In Clause B.8 REPLACEMENT MISSION/PAYBACK PROVISIONS, change
" the potential payback for service number 7 to the following:

Allocation by Ops. Ops. Ops. Ops. Ops.

Service Service Yr 1 Yr.2 Y3 Y4 Yr. 5
7. a) XRS 5% 3675 .$450 $337.5 $337.5 $450

‘ b) EUV-A ©0.2% $27 318 $13.5 $13.5 318
c) EUV-B 02% $27 $18 $13.5 $13.5 $18

d) EUV-C 0.2% $27 318 $13.5 $13.5 $18

e) EUV-D 0.2% 327 318 $13.5 $13.5 518
EUV-E =~ 02% $27 $18 $13.5 $13.5 518

3. In Clause E.6 ACCEPTANCE AND FINAL PAYMENT FOR GOES N,O,P &
Q, item number three, service numbt;r 7 shall read as follows:

7 XRS/EUV ~ Meet performance specification. Failure to meet performance
specifications as a result of degradatlon of the EUV filters will
not constitute a failure of service for the purposes of this
contract clause only.




NAS5-98069
Modification No. 32
Page 3 of 6

4. In Clause J.1 LIST OF ATTACHMENTS, make the following changes:
Attachment A, Statement of Work
Change paragraph 3.3.8.3 to read as follows:

"For the DCPR and DCPI channels it only shall be necessary to characterize the BER
curve of the 100 bps BPSK signal structures and to characterize those curves down to a
probability of error level of 10E-4. For the EMWIN channel the BER curve shall be
characterized down to a probability of error level of 10E-5, excluding the coding gain."

Delete item 4 from paragraph 3.5.5.
Attachment B, Performance Specification

In paragraphs 9.2.2.1 and 9.3.2.1 delete the requirement for 10% growth in any and all

dimensions for the electronics module and power supply for the Imager and Sounder
instruments.

Change paragraph 10.2. 1 .10.3 to read: "Discrete signal lines contrary to the theoretical

modulated power spectral density for telemetered NRZ OQPSK and QPSK data shall be
<-25dBc. 3

CCR 6015A allows deviations from thermal and vibration requirements in paragraphs
8.5.2.1, 8.5.3.2(1b), (2b), 8.6.3.3, 8.6.5.1 and 8.6.4.3.

Revise Table 10.0 as reflected in CCR 6017C.
Revise Table 10.2.1.8-1 as reflected in CCR 6017C.

Change paragraph 9.1.2.9.2 to read as follows: "The accuracy of the telemetered X-ray
flux data shall be demonstrated by analysis and/or test to better than +/-20% with a goal
of +/-10% of the actual flux for flux values greater than 20 times threshold. The accuracy

of the telemetered EUV flux data shall be better than +/- 20% with a goal +/- 10% of the
actual flux.

Change Table 9.1.2.1 as reflected in CCR 6057A.




NASS5-98069
Modification No. 32
Page 4 of 6

Change paragraph 10.1.2.1.4.3 to read as follows: "This function may be invoked by a
time-tagged command invoked from a storage buffer. This function will send commands
to either the Imager or Sounder, as specified in the command data, to execute a black
body calibration. The function will strobe the SXI to provide notification of the
beginning of the black body calibration.

Change paragraph 10.2.7.1 to read: "The DCPR transmission channel shall meet the
minimum link margin requirements for the 100 bps BPSK platform type in any assigned
channel bandwidth in either frequency band of Table 10.2.7 and in any single or multiple

access combination and quantity of platform types. The 8PSK platform types shall meet
the EIRP and G/T requirements of Table 10.0."

Add the following paragraphs:

10.2.7.% Frequency Response — The frequency response of the DCPR transmission
channel shall not fall more than 1.5 dBc from the level at center frequency over the band
of 401.7 to 402.1 MHz and the center frequency over the band of 402.0 to 402.4 MHz.

10:2.7.? Phase Response — The phase response of the DCPR transmission channel shall

not vary more than 60 degrees over the band of 401.7 to 402.1 MHz and over the band of
402.0 to 402.4 MHz.

Attachment C, GOES N-O Imager Interface Control Document

Incorporate the Imager 4km IGFOV change on the spacecraft interface as reflected in
CCR 4145,

Provide support for instrument thermal blanket modification to interconnect and closeout
- spacecraft sub nadir shelf blankets as re‘ﬂected in CCR 4152C.

Change the allowable shock response for the Imager electronics from 120 g's to 260 g's
(acceptance) at the unit base plate as reflected in CCR 6019A.

Incorporate Revision D as reflected in CCR 603 1.

Attachment D, N-Q Sounder Instrument Interface Control Document

Provide support for instrument thermal blanket modification to interconnect and closeout
spacecraft sub nadir shelf blankets as reflected in CCR 4152C.

Incorporate Revision D as reflected in CCR 6018.




NASS5-98069
Modification No. 32
Page 5 of 6

Change the allowable shock response for the Sounder electronics from 120 g's to 260 g's
(acceptance) at the unit base plate as reflected in CCR 6019A.

In Table 3.5.4-4, item 6, change 8 microradians to 16 microradians.

Attachment E, Interface Control Document for the Solar X-Ray Imager (SXT)

Table 3-15 shall be updated with new flux levels as reflected in CCR 6030A.

Figure 3-12 shall be updated with a larger CCD Radiator that has additional nodes as |
reflected in CCR 6030A.

Revise Table 3-16 as reflected in CCR 8010.

" Correct errors and clarify source for flight-connector-compatible saver part numbers in
tables 3-1, 3-2 and 3-3 as reflected in CCR 8020A

Add Attachment L, Interface Control Document for the Solar X- -Ray Imager Ground

Support Equipment and Hughes GOES Satellite (N,0,P,Q) Integranon and Test, dated
September 9, 1999.

In Attachment L, specify the requirement for the spacecraft contractor to provide a
dedicated 56k Baud analog phone line, or internet link, for the SXI EGSE during I&T at
the spacecraft contractor's integration and test facility as reflected in CCR 8021.

In Attachment L, reinstate complete Safe-to-Mate/Electrical Signal Characterization
~ testing as reflected in CCR 8024B.

4
5. Replace the contract areas listed below with the enclosed revised pages:

Contract

Page 11
Page 13
"~ Page 17
- Page 27
Page 28
Page 37
Page 76




NASS5-98069
Modification No. 32
Page 6 of 6

Statement of Work

Paragraph 3.3.8.3
Paragraph 3.5.5

Performance Specification

Paragraph 8.5.2.1
Paragraph 8.5.3.2 (1b), (2b)
Paragraph 8.6.3.3
Paragraph 8.6.4.3
Paragraph 8.6.5.1
Table 9.1.2.1
Paragraph 9.1.2.9.2
Paragraph 9.2.2.1
Paragraph 9.3.2.1
Table 10.0

Paragraph 10.1.2.1.4.3
Table 10.2.1.8-1
Paragraph 10.2.1.10.3
Paragraph 10.2.7.1
Paragraph 10.2.7.7
Paragraph 10.2.7.8

The fixed price of this contract, and the funds allotted for the performance thereof, shall
not be deemed to be increased by this change order. This modification also represents a
complete and equitable adjustment for the work associated with this change order and
releases the Government from any and all liability under this contract for further
equitable adjustment attributable to such facts and circumstances giving rise by this
change which is in accordance with the CCR’s listed in Block 14 of Page 1.

" END OF MODIFICATION




SECTION B OF NASS5-98069
MODIFICATION NO. 32
SUPPLIES OR SERVICES AND PRICES/COSTS t ‘

B.5 EVENTS FOR PERFORMANCE BASED PAYMENTS

In accordance with Clause B.4 PERFORMANCE BASED PAYMENTS (52.232-32), and upon
successful completion of an event, as defined in B.6 DETERMINATION OF EVENT
COMPLETION, the contractor may request performance based payments based for the following
Events: (Requests for payment for milestones completed in September after the September
request for payment has been submitted and milestones completed in October, will be submitted in
November)

Event No. Event Amount Date
GOESN

Spacecraft System Level Reviews

N1. ~ System Concept Review $3,750,000 5/5/98

N2. Preliminary Design Rgview $1,500,000 8/13/98

N2A.  Preliminary Design Review Updates $1,000,000 12/20/98 |

N3.  Critical Design Review $6,500,000 5/13/99 .
N4.  Mission Operations Review $2,400,000 -~ 5/12/00

NS. Pre-Environmental Review $11,000,000 9/19/00 | '

N6. Pre-Storage Review $4,000,000 5/21/01

N6A. Pre-Shipmbent Review ‘ $2,000,000 5/21/02

N7.  Flight Operations Review $4,000,000 616102

N8. Spacecraft Launch Readiness Review $2,000,000 10/5/02 |

Software Subsystem Reviews
N9.  Concept Review $3,000,000  3/5/98
N10.  Requirements Review $2,500,000 5/7/98

- N1l.  Preliminary Design Review $1,000,000 7/9/98 ‘
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N28.
N29.

N30.

N31.

N32.

N33.

N34.

N35.

N36.
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Booster on Stand (BOS) Review
Pre-Payload Mate Review

Launch Vehicle Mission Peculiar/
Mission Unique Preliminary
Design Review

Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED

Baseline Delta 3 Design TIM
Data Package and Presentation
at CCAS

External Independent Readiness
Review

Senior NASA Management
Mission Readiness Review

~ Launch Readiness Review

Electronic Data Distribution System

N37.
N37A
N38.
System Events
N39.

N40.

EDDS Critical Design Review

EDDS Hardware/Software Interface Review

EDDS Acceptance

Spacecraft Engineering Handover

Final On-orbit Acceptance

13

$3,500,000
$3,000,000

$1,000,000

$4,000,000

$1,000,000

$4,000,000
$3,000,000

$2,000,000

$2,000,000

$3,500,000

$ 500,000

$7,000,000

$4,000,000

8/7/02
9/20/02

4/13/99

5/22/02

3/12/99

8/15/02
9/10/02

10/1/02
5/13/98

4/13/98

7/28/98

10/31/02

4/30/03




O21.

022.
023.
024.

02s.

026.
System Events
027.

028.
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Launch Vehicle Mission Peculiar/
Mission Unique Critical Design Review

RESERVED
RESERVED
External Independent Readiness Review

Senior NASA Managemeni
Mission Readiness Review

Launch Readiness Review

Spacecraft Engineering Handover

Final On-orbit Acceptance

Contractor Defined Milestones

029. .

030,

031

032.

033.

034.

03s.

036.

Gate 7 - Start Bus Integration
Gate 9 - Bus Complete
Gate 10 - Payload Complete

Bus & SEM Instruments Integration
& Test Complete

XRS/EUV/EPS/HEPAD Flight Unit #2
(N-O Spares) Pre-Shipment Review

Gate 12 — GOES O S/C to System Test
Gate 13 - GOES O S/C Complete

GOES-0 End-to-End Test 4 Completed

17 -

$1,000,000

$1,000,000

$1,000,000

$1,000,000

$2,000,000

$1,000,000

$1,900,000
$1,000,000
$4.’000’OOO

$13,000,000
$10,500,000

$10,000,000
$12,000,000

$2,000,000

11/21/03

2/12/04

3/10/04

3/31/04

4/30/04

9/24/04

2/11/00
8/24/00
1/16/01

1/16/01
12/07/01

4/03/02
1/07/03

12/05/02
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do not include on-orbit storage unless the on-orbit storage time exceeds the contract requirement.
For the purposes of this clause, all on-orbit storage time in excess of the contract requirement is
considered to be operations time. At its option, NASA may declare a service to be failed if that
service does not meet the performance specification and the service is not usable. The
determination of service failure will be made unilaterally by the Contracting Officer and may be on
the basis of direct measurement or by inference from direct measurement. Failure or loss of
spacecraft telemetry parameters will not result in a determination of service failure unless that
telemetry is intégral to providing that service or unless that telemetry failure results in a service
failure. Loss of spacecraft on-board redundancy will not constitute service failure unless that loss
causes the service to become non-functional, as defined in Clause E.6. If following spacecraft
acceptance under Clause E.6 a service is declared to be failed, as defined in Clause E.6, NASA
retains the right to use the residual capability (if any) of that service for any purpose or
application, without compensatlon to the contractor. The Contracting Officer’s unilateral
determination of service failure may be the subject of a Contractor s claim under the Disputes
clause of this contract.

* The Payback Table shall operate as follows: (See also Special Provision Clause H.14)

Total $ of Potential Payback: $45,000 (all dollars are in $K)

Allocation Ops Ops Ops  Ops Ops

Service by Service  Yr. 1 Yr.2 Yr.3 Yr. 4 Yr. 5
1. Imager . 40% $5,400 33,600 $2,700 $2,700 $3,600
2. Sounder 30% $4,050 $2,700 $2,025 $2,025 $2,700
3.SXT 10% $1,350 $900 $675 $675 $900
4. Lightning 10% $1,350 $900 $675 $675 $900

Mapper (if applicable)

5. Magnetometer 6% 3810 $540 $405 $405 $540
6. EPS & HEPAD 6% $810 ' $540 3405 $405 $540
-7. a) XRS/EUV 5% $675 $450 $337.5 $337.5 $450
b) EUV-A 0.2% £27 318 $13.5 $13.5 §18
c) EUV-B 0.2% $27 $18 $13.5 $13.5 $18
d) EUV-C 02% = $27 $18 $13.5 $13.5 318
e) EUV-D 0.2% $27 $18 $13.5 $13.5 $18
f) EUV-E 0.2% $27 $18 $13.5 $135 - $18
8. WEFAX . 6% $810 $540 $405 $405 $540
9. DCS 6% . 3810 $540 3405 $405 $540
10. EMWIN 5% 3675 $450 $338 3338 $450
11. S&R 5% - $675 $450 $338 $338" $450

Allocation by Year 30% 20% 15% 15% 20%
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The total cumulative payback for any spacecraft will not exceed 100% of the total payback
amount.

If service failure occurs during an operations year, the payback for that year will be prorated on a
daily basis. If the service is restored the payback will cease. If the Government determines that
the failure cannot be restored during the life of the spacecraft then the remaining years of payback
for that service shall be requested at the time of that determination.

Nothing in this clause shall operate to limit or otherwise affect the Government’s rights and
remedies under the Default-Fixed Price Supply and Service (FAR 52.249-8) clause of this
contract. Placement of any spacecraft into ground storage, in accordance with Clause H.4
ADDITIONAL GOVERNMENT ACCOMMODATIONS, shall in no way affect the Contractor’s
responsibilities under this clause. Replacement provisions are effective up until acceptance of each
spacecraft or its replacement. Paybacks are effective beginning at acceptance through end of
operational year 5. ' '

(End of clause)

B.9 RATES FOR SPECIAL TASK ASSIGNMENTS AND REPORTS

The Contractor shall perform special tasks as defined in Attachment A, Statement of Work,
paragraph 1.5 entitled Special Studies. Procedures for ordering the work are defined in Clause
C.2 SPECIAL TASK ASSIGNMENTS AND REPORTS. In performance of the task
assignments assigned under this contract, the Contractor shall be required to expend man-hours at
the fixed hourly rates set forth in this clause.

The rates for computation of payment of these tasks are as follows:

Loaded CY 1 Labor Category Loaded CY 1 Labor Category

Hourly Rate Composite Hourly Rate Composite
- 1998 $144 .80 2007 ‘ $200.27
1999 $147.35 2008 $208.03
2000 $152.81 2009 $216.09
2001 ’ $159.80 2010 $224.50
2002 " $165.83 2011 $233.23
2003 ' $172.18 - 2012 $242.33
2004 $178.:79 2013 . $251.79
2005 $185.66 2014 $261.67
2006 $192.82 2015 $271.88

(End of clause)
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3. Service number 1 and 2, as listed below, must be functional, as defined below. No more
than 3 of the other services listed shall have failed prior to spacecraft acceptance.

Service
1

2

Y. NV

\O 00

Service Name |
Imager

Sdunder

SX1

k Lightning Mapper

(when applicable)
Magnetometer
EPS & HEPAD
XRS/EUV

WEFAX
DCS
EMWIN
S&R

Description

Provide an interface which allows the collection,
downlink and retransmission of acceptable data products
Provide an interface which allows the collection,
downlink and retransmission of acceptable data products
Provide an interface which allows the collection and
downlink of acceptable data products

Provide an interface which allows the collection and
downlink of acceptable data products

Meet performance specifications

Meet performance specifications

Meet performance specifications. Failure to meet
performance specifications as a result of degradation of
the EUV filters will not constitute a failure of service for
the purposes of this contract clause only.

- Meet performance specifications

Meet performance specifications
Meet performance specifications
Meet performance specifications

(End of clause)
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L1  LIST OF ATTACHMENTS (GSFC 52.210-101) (OCT 1988)

The following attachments constitute part of this contract:

Attachment | Description Date
A Statement of Work August 26, 1997
B Performance Specification August 26, 1997
C GOES-N-Q Imager Interface Revision D

Control Document

D N-Q Sounder Instrument Interface Revision D
' Control Document

E Interface Control Document for the August 18, 1999
Solar X-Ray Imager (SXI)
F RESERVED
: G Contract Document Requirements List August 26, 1997
H List of Government Furnished Property August 26, 1997
I Program Review Requirements August 26, 1997
J ‘Small, Small Disadvantaged and January 12, 1998
' Women-Owned Small Business
Subcontracting Plan
K Performance Based Payments August 26, 1997
Completion Cniteria
Performance Based Paynients Completion Revision A
Criteria (Contractor Provided Milestones) September 10, 1998
L ‘ Interface Control Document for the Solar September 9, 1999

X-Ray Imager Ground Support Equipment
and Hughes GOES Satellite (N,O,P,Q)
Integration and Test

(End of clause)
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